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STAINLESS STEEL KNIVES HELP MAKE 


Grindinqest Grinder in the World 


DGE-HOLDING KNIVES of Sharon STAINLESS steel 
assure Grind-O-Mat owners fine cutting performance 
forever. Juices of the strongest variety will not harm the 
lades. The dense STAINLESS surface cleans easily, stays 
sanitary. STAINLESS steel has enabled Rival to build a 
better-performing, longer-lasting, better-selling product. 

The beautiful new Rival Grind-O-Mat has everything 
base that firmly grips any smooth surface without clamps 

large, round food hopper that fits the hand and slopes 
for food drainage, detachable for quick rinsing —- smooth 
attractive exterior, easy to keep sparkling clean and 
cutting knives of edge-holding, non-rusting STAINLESS 
STEEL. No wonder folks who have used the new Grind- 
O-Mat say — “It's the ‘grindingest’ grinder ever!” 

Sharon STAINLESS makes any product a better pro 
duct. Think about STAINLESS for your particular use 
and when you do — think of Sharon — pioneer and prime 
producer of fine steels for fifty years. Fabrication in- 
formatior. engineering data upon request. 


SHARON STEEL CORPORATION aon, "tnnt yan 


PRODUCTS OF SHARON STEEL CORPORATION AND SUBSIDIARIES: THE NILES ROLLING MILL COMPANY, NILES, OHIO; DETROIT TUBE AND STEEL DIVISION, DETROIT, 
MICHIGAN; BRAINARD STEEL COMPANY, WARREN, OHIO; SHARONSTEEL PRODUCTS COMPANY, DETROIT, MICHIGAN, AND FARRELL, PENNA.; CARPENTERTOWN COAL 
& COKE CO., MT. PLEASANT, PENNA.; FAIRMONT COKE WORKS, FAIRMONT, W. VA.; MORGANTOWN COKE WORKS, MORGANTOWN, W. VA.; JOANNE COAL 
COMPANY, RACHEL, W. VA. Hot and Cold Rolled Stainless Strip Steel—Alloy Strip Steel—High Carbon Strip Steel—Galvanite Special Coated Products—Cooperage Hoop— 
Electrical Steel Sheets—Hbt Rolled Annealed and Deoxidized Sheets—Galvanized Sheets—Enameling Grade Steel—Welded Tubing—Galvanized and Fabricated Stee! Strip— 
Steel Strapping, Tools and Accessories 
DISTRICT SALES OFFICES: Chicago, ! Cincinnati, O., Cleveland, O., Dayton, O., Detroit, Mich., Indianapolis, Ind., Milwaukee, Wis., New York, N. Y., Philadelphia, Penna., 
Rochester, N. Y., Los Angeles, Calif., San Francisco, Calif., St. Louis, Mo., Montreal, Que., Toronto, Ont. 





For your files, — vs for the name ond address of your nearest Ross application — 


ROSS OPERATING VALVE COMPANY: 


120 E. GOLDEN GATE AVE., DETROIT 3, MICHIGAN 
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THE MUSHROOM-LIKE OBJECT directly 
below is the completed assembly of tbe radio 
volume control shaft made by P. R. Mallory & 
Co., Inc., Indianapolis, Ind., (actual size). Photo 
below it shows the plastic part attached by a stak- 
ing operation. This staking is shown in detail 
in photo of part enlarged 7 times, at wight. 
Phote ai botiom shows control shaft after machin- 
ing and before staking. Shaft is made from Revere 
АПоу 247... 4" round free cutting brass rod. 


y^ 


BY SWITCHING TO 


REVERE FREE CUTTING 


BRASS ROD P. R. MALLORY & CO., INC., 


65 mA 


Staking operation on radio volume control shaft 
performed without fracture... annealing operation 
eliminated. 

The solvtign to the Mallory Company's problem was 
not as easy as it might appear. It was not simply a case 
of Revere Technical Advisory Service recommending 
lí" round, free cutting brass rod. That rod had to 
póssess the machinability to match Mallory's existing 
production machine set-up and at the same time be 
sufficiently workable so that annealing, prior to staking, 
could: be eliminated; and that staking be accomplished 
without fracturing the metal. 

After consulting with the Mallory Engineers, and 
discussing the tests which Mallory would subsequently 
conduct, Revere recommended a 14” round, half hard 
riveting and turning rod mixture 247. Working tests 
made by Mallory showed this rod to possess all the 
necessary requirements. 

As a result of those tests, P. R. Mallory & Company 


is now using this Revere free cutting brass rod to its 
complete satisfaction for the radio volume control 
shafts it manufactures. Not just any 4” brass rod, but 
the right rod made it possible for them to save on 
2 counts. 

Perhaps Revere has a brass, a copper or some special 
alloy to help you in the development or improvement of 
your product...in cutting your production costs. So 
why not tell Revere your metal problems? Call the 
Revere Sales Office nearest you today. 


REVERE 


COPPER & BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
. . . 
Mills: Baltimore, Md.; Chicago and Clinton, lll; Detroit, Mich.; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N, Y. 
Sales Offices in Principal Cities, Distributors Everywhere, 
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organization of the government. 


Spur Gear Rotary Pump Design by T. F. Fitzgibbon . . . . 


Basic problems in developing the design of spur gear pump units for ой hydraulic service. 


Less Familiar Metals of Commercial Importance by Otto Kay and Robert A. Lubker 
Properties and uses for eighteen metals directly or indirectly valuable in the design field. 


Product Designs 


Dictation recorder; Hydraulic booster for steering gear; Periscope sextant; Radial « engine. 


Designing Small Stamped Mechanisms by A. A. Laurich ‘a 
A procedure for checking each stage in the development of stamped components. 


Aluminum Die Forgings Design by A. E. Favre and A. J. Orazem бахаа са 
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Mechanisms for Producing Specific Types of Motions by S. Rappaport 
Little-known methods for obtaining straight-line, intermittent and rotary movements in machines. 


How Magnetic Amplifiers Operate by G. H. Stearley 


Basic circuits for a device that is supplanting tube amplifiers for many industrial uses. 
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New molding materials increase strength limits in plastics design. 


Test Techniques Using Electro-Dynamic Shakers by R. C. Lewis 
Methods for finding points of resonant vibrations in mechanical parts and assemblies. 


Motors for Severe Duty Cycles by L. H. Berkley 


A review of the types of drive motors suited for severe duty cycle applications. 


High-Stress Fatigue of Alloy Steels by T. T. Oberg and W. J. Trapp 
Stress-Cycle curves for alloy steels: SAE 2330, 4340 and 8630. 
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THE MALLOR Y 
INTERVAL TIMER SWITCH 


permits sequence time control of a 
series of circuits to à predetermined 
program time cycle. It consists, basic- 
ally, of a camshaft assembly employ- 
ing a series of cams. Phe assembly, 
driven by a synchronous motor, is 
actuated by a timer mechanism pro- 
viding quick make and break action 
The range of operations of the inter- 
val timer switch is extensive basic 
design and type standardization will 
permit its economical incorporation 


in many products. 


Television Tuners, 


Mallory Timer Switches 
Fit the Need Quickly 


and at Lower Cost 


Phe Mallory Interval Timer Switch quickly set new high stand- 
ards of performance for operation of automatic appliances. 
Exciting new applications are continually being developed. 


For your time control jobs, it will pay you to investigate the 
timer switch that is standard equipment on the great majority 
of clothes and dish-washers and dryers now on the market. 
l'ime-tested and service-proved in millions of units, the Mallory 
Interval Timer Switch is easily adapted to a variety of applica- 
tions . . . opening up a wide range of new product possibilities. 
It may be exactly the answer for which you are looking... 
available both quickly and economically. 


That's value beyond expectation ! 


Mallory time control know-how is at your disposal. What 


Mallorv has done for others can be done for vou! 


Special Switches, Controls and Resistors 





P.R.MALLORY & CO. inc. 
TV Tuners 
Electrochemical Products 
Capacitors Rectifiers 


P. R. MALLORY & CO., Inc.,, INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 


Electromechanical Products 
Resistors Switches 


Vibrators 


Mercury Dry Batteries 


Metallurgical Products 
Contacts Special Metals 
Welding Materials 
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NONMETALLIC MATERIALS 


MICA FLAKES are the middle-man in a three- 
coat flexible finish that protects transformer 
cases and similar equipment from oxygen, acids, 
salts and alkalis. First coat--zinc chromate and 
iron oxide--provides thermal flexibility; final 
coat screens out ultraviolet rays from the sun. 


COMBINING high dielectric strength with good 
physical properties, special paper-base phenolic 


2 "Y laminate is suitable for high-fre- 
ISa! 


2! __— šA, quency electrical applications re- 
Zs 


JESUS) quiring intricately shaped parts 

" Ay Г ч with good humidity resistance. 

M Low cold flow of material permits 
= un $ pe 

Ta firm anchoring of metal inserts. 


CORRUGATED ACETATE FILLERS perform a 
dual role inside a sealed metal container used 
for shipping small delicate mechanisms. Inert 
plastic takes the place of a desiccant, which con- 
taminates bearings, and acts as a shock absorber. 


ALKYD POLYESTER LAMINATE, reinforced 
with Fiberglas has good all-round electrical 
properties at temperatures up to 150C. Typical 
uses include coil washers, motor insulation and 
spacer sticks in transformers, 


GLASS-LINED TANKS are not new, they've been 
used for many years. But glass-linedsteel silos 
14ft in diameter and 40 ft high certainly required 
ingenuity to developa design that could be manu- 
factured in the shop and erected in the field. 


THREE IMPORTANT PROPERTIES--chemical 
reae, adhesion and flexibility-are the ad- 
vantages of a new series of res- 
ins. Basic ingredients are epich- 
lorohydrin, acetone and phenol. 
Finishes based on these materials 
adhere well to wood and metal 
surfaces, even without priming. 


A BRILLIANT BLUE organic compound, copper 
phthalocyanine is the heart of several special 
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In this summary of technical developments, space restrictions do pot 
allow giving complete details. Further information relating to any 


item can be obtained by writing to the Editor of Product Engineering. 


greases that are stable in range from - 65 to 
+250C. With a silicone fluid base, the chemical 
acquires the high value of heat resistance; with 
synthetic diester oils, its principal property is 
resistance to oxidation, which permits prolonging 
the life of various products such as motors. 


MOLDED PLASTIC SIGNS, silk-screen decora- 
ted in various colors, may replace the familiar 
neon tubes. Fluorescent tubes inside the plastic 
provide the necessary illumination. The advan- 
tages are more colors, more varied decorative 
possibilities, ease in handling, less breakage. 


METALLIC MATERIALS 


TITANIUM CARBIDE bonds satisfactorily toCo, 
Cr, Ni and Si when applied in a helium atmos- 
phere at atmospheric temperature--with nickel 
showing the best penetration of all. Under sim- 
ilar test conditions, Al, Be, Mg, Mn, Au, Fe, 
Pb, Pt, Ti and Va donot exhibit the same affinity. 


SHORTAGE OF COBALT not only affects the al- 

loying of ferrous and magnetic materials, it 
also may bring about a change in 
the finish used on major applian- 
ces. Titanium-base enamel could 
be used, but this metalis high on 
strategic materials list too, along 
with aluminum and zinc. 


JUST ABOUT EVERY ALLOY needed in the pre- 
cision casting of small, intricately shaped parts 
is among a group of twenty four compositions 
recently marketed. Specialized properties such 
as high electrical conductivity, low thermal ex- 
pansion and low melting point can be had by selec- 
ting the appropriate composition. Basic types 
include copper, nickel-iron, aluminum, tin- 
bronze, sinc, and tool steels. 


STAINLESS STEEL can be treated to produce 
permanent black designs or markings that con- 
trast sharply with the material's natural lustrous 
surface, Blackened portions are actually part 

(continued on page 7) 
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INTERCHANGEABLE 
COUPLINGS 


e The Gleason No. 19 Curvif Coupling Grinder 
produces ground Curvic and Zerol face couplings 
automatically with a uniformity of machin- 
ing which makes each part interchangeable. 
Replacement costs of large units ccn be mate- 
rially reduced by using built-up units employing 

the principle of the permanent couplings. 
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of the stainless surface and are said to be equally 
ascorrosionresistant as the untreated stainless 
surface itself. 


TWO AGE-HARDENING ALLOYS, one with 15 
percent Mn and Ni, balance Cu; the other 20 per- 
cent Mn and Ni, balance Cu, are easily welded 
or soldered and are non-magne- 
tic. Corrosion resistance is com- 
parable to that of 18 percent nickel 
silver. Alloyscome solidor clad 
with Au, Ag, Cu, Nior brass inthe 
form of sheets, wire and tubing. 


SA 
10917 
Ù —— 
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TOOL STEEL SELECTOR, a circular slide rule 
is available from one of leading steel producers. 
In one setting, selector gives alloy composition, 
heat-treatment andother pertinent facts for each 
of 22 warehoused tool steels. Write for a copy 
on company letterhead, 


PURE TUNGSTEN, with its high melting point 
of more than 6,000 F, is being put to work as 
electrodes in atomic hydrogen and gas-shielded, 
electric-arc welding. Tungsten joints are said 
to have maximum strength because contaminating 
oxides and nitrides do not form. The low vapor 
pressure of the element also contributes to over- 
alleconomy because the electrode lasts ionger. 


COMPONENTS 


A MOTOR-GENERATOR SET, all in one frame 
just over an inch in diameter and two inches long 
у weighs only 4.2 oz. Motor has 
high torque- inertia ratio, is fast- 
reversing and operates from two- 
phase source or single-phase with 
a condenser at 60 or 400 cycles. 
Generator voltage is linear, 


TINY THERMOSTAT measuring only 5/16 by 
1/4by 1 in. isaccurate to +1 F in range from 
-70 to +400 F. Applications to date are as an 
"toverheat"' detector inthe field of winch motors 
and in rectifier stacks, as well as in small quartz 
crystal ovens and earthmoving equipment, 


INSTRUMENTS developed for use with aircraft 
piston engines apparently feel uncomfortable 
when ''riding'' behind the new smooth-running 
jet engines--they miss the vibration and some- 
timesreadincorrectly. To overcome gear fric- 
tion in the mechanism, a special panel vibrator 
has been developedto ''shake things back to nor- 
mal vibrating conditions'', 
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ELECTRIC GOVERNOR for small generating 
systems restores engine speed and frequency to 
within a half of one percent of desired values in 
half a second after a change from 0 to 100 per- 
cent load. Unit is sensitive to current changes, 


AIR BEARINGS are under development as part 
of the current guided missile program. There is 
practically no starting friction in these assem- 
blies that use a 0.001-in. film of air as a lubri- 
cant, Tiny 0.003-in. diameter capillaries feed 
the air into the races of the bearings. 


PULSATION AND NOISE in hydraulic pumps 
practically disappear when a metered valving 
Go wafer is placed between pump 
me) housing and valve plate. The 
À wafer incorporates a metering 
groove inone endof the pressure 
port kidney, reducing the ampli- 
tude of the piston pressure ripple. 


DOUBLE QUENCHING of 75-S aluminum sheet 
reduces warpage without significant loss of 
physical properties., Sheet is first lowered from 
heat-treat oven into a fog chamber where it is 
quenched in a water fog for about 12 seconds, 
Then sheet is given a final water quench, 


FLUSH LATCHES for locking access panels, 
cabinets and home appliance doors are 3 1/8 in, 
long, weigh one ounce, Utilizing toggle-action 
movement, the units release when pressed with 
the finger, yet cannot be opened accidentally 
unless damaged. Rubber gaskets around latch 
openings prevent entry of moisture, 


PROCESSES 


PASSIVATION of areas around welds in stain- 
less steel assemblies permits removal of un- 
„жа desirable discoloration from in- 

; accessible surfaces, A 1/4-in. 
am copper rod is connected to the 
E negative terminal of a d-c power 
— E: source and the stainless part to 
P the positive terminal, Phosphoric 

acid is then applied to the weld area and the in- 
sulated copper probe passed over the surfaces. 
COLD GALVANIZING of iron and steel by spray- 
ing, brushing or dipping a complete assembly 
with a special zinc-rich material provides a 
chemically bonded protective coating. Less ex- 


pensive than many similar processes now in use, 
(continued on page 9) 





HYCAR 


helps keep the pressure on 
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E safety relief valves 
pictured above are doing a 
protection job never before possi- 
ble. And Hycar American rubber 
helped “turn the trick”! 

it did it when ways were being 
sought to make handling of pro- 
pane in cylinders and tanks safer. 
Formerly-used resilient valve seats 
in the safety relief valve couldn't 
always be relied upon. Some rub- 
bers would actually vulcanize to 
the valve seat, flow excessively 
under constant load, or swell due 
to the presence of propane. Exces- 
sively high relief pressures resulted. 


When Hycar was tested, it met 


гай 


HYCAR VALVE SEAT* 


patent 


all requirements— solved the prob- 
lems perfectly. The Hycar valve 
seat does not stick or vulcanize to 
metal. Pressure settings may be 
made which remain substantially 
constant over long periods of time. 
Tanks and cylinders of propane can 
be transported or used with maxi- 


mum safety. 


Hycar 


Аиша Ri on 


es illustrated are 
ducts of The 
mpany Ciet land. Obr 


Weatherhead 


There are even more advantages 
with Hycar. Its stability in the pres- 
ence of propane and other hydro- 
carbons is excellent. It resists 
extreme high and low tempera- 
tures, is resilient, and has high 
abrasion resistance. Hycar can be 
compounded and molded to ex- 
tremely close hardness tolerances. 

Perhaps Hycar can help you im- 
prove a product, or develop a new 
one. We'll gladly help you with 
technical service and information. 
Just write Department HL-1, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. 


*Hycar valve seat molded by Acushnet Pr 


pany, New B rd, Ma 


B. F. Goodrich Chemical Company . 


GEON polyvinyl materials e HYCAR Americon rubber « GOOD-RITE chemicals and plasticizers 
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this technique results ina thicker-than-average 
film that resists creep of rusted areas. 


ELECTROPLATERS .are turning to tin-zinc 
plating because of the short supply of cadmium. 
An 80.0 Sn--20.0 Zn plate gives good corrosion 
resistance, and can be economically deposited. 


LOCALIZED ANNEALING of aluminum sheet 
can be accomplished with an oxy-acetylene torch 


г, if the area to be annealed is first 
H) 7 > heated with the acetylene flame 
№2251 alone. This deposits a sooty car- 
JE bon coating over the area to be 
. 1*3, annealed. After the carbon is 
| РА burned off, sheet can be formed, 
ALUMINUM FILM 0.05 in. thick can be electro- 
deposited on tinmill blackplate. 4 oz. of alumi- 
num are needed to plate one base box of tinplate 
to obtain the same protection as 1 1/4 1b of tin 
used to cover a 1.25-lb base box. 
INJECTION MOLDING MACHINES have been 
adapted for the production of silicone rubber 
parts. The material's properties of high dielec- 
tric strength and wide temperature range (-130 


to *400 F) can therefore be capitalized in such 
parts as bushings, grommets and seals. 


TESTING 


ATOMIC BOMBARDMENT is the latest method 
for hardening metals. Neutrons disturba metal's 
crystal structure and produce hardnesses simi- 
lar to those obtained by cold working. This 
phenomenon may influence the design of atomic- 
powered ships and planes, 


WAVE-SHAPING DEVICE simplifies the problem 
of obtaining timing marks in oscillography. Pos- 
itive and/or negative pulses can be used to ener- 
gize the unit that plugs into the terminals of a 
suitable oscillator. 


FRAGILE THERMOCOUPLES no longer have to 
be used to measure electric power that has a 
changing waveform. A special instrument based 
on an all-electronic circuit will do the job whether 
the waveform is sinusoidal or of random-voltage 
origin. Voltage accuracy is +2 percent from 50 
cps to 10 megacycles. 


HEAT TRANSFER BRIDGE measures fuel-air 
mixtures, either burned or unburned, in 26sec. 
Meter deflection is unidirectional for ratios 
ranging from zero to 0.2. High-accuracy instru- 
ment will interest those concerned with all types 
of combustion power plants and welding. 


CRACKS in hard non-conductors like glass and 
ceramics can be located by spraying special 
powder particles on the surface. A rubber nozzle 
electrofies the particles. 


ONLY TWO PHOTO CELLS are used in new type 
spectrometer, yet all spectrum lines can be 


, o studied when analyzing metal al- 
Ё loys. Onecellis stationary, other 


is driven across the spectrum and 
can be stopped at any point, In- 
icu strument is direct-reading and 
contains a chart recorder. 
A PRISM added to the image-endof a polariscope 
helps the study of stress patterns. The prism 
directs the image down onto a working surface 
where measurements are easy to make, 


THIS MONTH’S COVER 


Using automatic machines, powder pressings are quantity pro- 
duced in a vast variety of sizes, shapes and metals. Here is shown 
a hopper-feed Stokes automatic press turning out bronze gears in 
the United States Graphite Company plant in Saginaw, Mich. No 
subsequent machining is required, all the important dimensions, 
including tooth profiles, being to an accuracy within a thousandth 
of an inch. 
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SPECIAL PROBLEMS 
in CORROSION 


“ACIDIFIED PECTIN 
CORRODES OUR 


...and what to do 
about yours 


EVAPORATORS" .— 


"WE MUST REDUCE 


"Grapefruit pectin acid- 
ified with hydrochloric 
acid to a pH from 2.4 
to 2.1 is boiled under 


PICKLING CRATE 
MAINTENANCE COST” 


vacuum,” said a citrus 


products manufacturer. “It corrodes Quite likely your corrosion prob- 


lem differs from those on chis page. 


our evaporators. Is there a more 
suitable metal for them?” 
INCO's Corrosion Engineering Serv- 


ice made a series of laboratory tests. 
Here are the results 


“We clean cast iron parts 
in a 6% hydrofluoric acid 
solution of 170°F.,” wrote 


Even so, the answer to it may be 
readily available. 
The INCO Corrosion Data File 


contains reports of more than 2,500 
tests involving over 40,000 speci- 


Corrosion rate 
Monel 0.0032 іру! 
Inconel 0.0008 ipy 
Metal A 0.0021 ipy 
Metal B 0.0016 ipy 


a machine tool manufac- 

turer. ‘Our pickling crate 
maintenance costs are too high. Can 
you help us?” 


Metal C 0.0013 ipy 


Following the tests, evaporators were 
constructed of Inconel. They hove 
since proved highly satisfactory 


ipy — inches penetration per yeor of 
continuous exposyre 


Two Corrosion Test Spools were pre- 
pared and forwarded to this manu 
facturer with instructions for their use 


The spools were exposed to the cor- 
rosive solution for 4 and 28 days, 
respectively. Corrosion rates were 
then computed as follows 


mens... covering all of the com- 
monly used materials including 
Inco’s own products — Monel*, 
Nickel and Inconel*. 


Among these reports," Inco's 


4Days 28 Days 
Monel . 0.0008 0.0002 
Nickel . 0.352 
Inconel 0.063 0.0678 
Metal X 1.098 
Metal Y 0.880 0.541 
Cast Iron Completely destroyed 


Corrosion Engineering Service 
may already have the answer to 
your corrosion problem ~ . the so- 
lution that can help you speed 
output...save manpower and ma- 


Because of its high resistance to h . . 
m е terials...or improve your product. 


drofluoric acid corrosion, Monel was 
chosen for these pickling crates. 
maintenance costs were reduced to a 


. We invite you to make use of 
negligible amount. 


this impartial, valuable service. 
The first step is to write today for 
a copy of the Corrosion Data 
Work Sheet. *Reg. U. S. Pat. Off. 


"OUR PROBLEM CONCERNS 
SATURATION OF LIME 
, SLURRY WITH H.S" 


THE INTERNATIONAL NICKEL COMPANY, INC. 


Corrosion rate 67 Wall Street New York 5, N. Y. 


Monel 0.0006 іру! 
Nickel 0.7003 ipy! 
"What material do you recom- Inconel 0.0001 іру! 
Ni-Resist* 0.0011 ipy* 
Cast Iron 0.0679 ipyt 
Mild Steel 0.026 іру! 


As is evident from these results, Inconel is 


EMBLEM , OF SERVICE 


mend for an absorber unit to 
soturate a lime slurry with 


Teak mate 


H.S?” asked a producer of 
ium sulfide. 
the most suitable material. It was accord 
In cooperation with the engineers of this ingly recommended as first choice, with 


chemical manufacturer, INCO’s Corrosion Nickel and Monel as alternates 


Engineering Service made a 46 day test in t ipy — inches penetration per year of continu 
the plant. This is what they found ous exposure 


CORROSION ENGINEERING SERVICE 


* « * > HEADQUARTERS FOR, 
INFORMATION ON CORROSION 
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Easy to Clean 


rotected From Dirt 


Е NEW Safety Circle totally-en- 
closed, fan-cooled motor cannot 
clog with dirt, The ribbed cooling sur- 


Circle 'TEFC motor is cast iron, inher- 
ently corrosion resistant, strong and Sold . 
Applied... 


faces are outside the motor. There are 
no pockets or crevices where dirt can 
collect. Cooling air is not enclosed at 
any point except the fan cover. 

Cleaning is the simplest of mainte- 
nance operations done in a few seconds 
with an air hose. The fan cover also 
can be removed very quickly for a 
thorough cleaning. 


Factory Lubricated Bearings 
Bearings are lubricated at the factory 
and operate without attention or cost 
for years, The frame of this Safety 


rigid. The extra rigidity of the cast iron 
frame holds the bearings in true align- 
ment under severe operating conditions. 
This gives long bearing life and low 
operating costs. 


Get All The Facts 
The new Safety Circle totally-enclosed 
fan-cooled motor is built in all NEMA 
standard frame sizes from 224 to 505. 
Your Allis-Chalmers Authorized Deal- 
er or Sales Office has complete infor- 
mation. Call today or write Allis-Chal- 
mers, Milwaukee 1, Wisconsin. Ask fox 
Bulletin 51B6144. A-3235 


Safety Circle, Texrope and Vari-Pitch are Allis-Chalmers trademarks, 


ALLIS-CHALMERS 
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Serviced . 


by Allis-Cholmers Authorized Deolers, 
Certified Service Shops ond Soles Offices 
throughout the country. 


TEXROPE — 


CONTROL — Monveal, 
magnetic and combina- 
tion starters; push but- 
ton stations ond compo- 
nents for complete con- 
trol systems 


Belts in 


oll sizes ond sections, 
stondord ond Vari. 
Pitch sheaves, speed 


changers. 


PUMPS — Integro! 
motor and coupled 
types from % in. 
te 72 in. dischorge 
ond vp. 





MALLORY 
SILVER CONTACTS 


Fine and coin silver, while having 
desirable properties for many applica- 
tions, do not provide the physical 
properties required for some appli- 
cations. To cover these applications, 
Mallorv has developed a series of 
silver base alloys. These alloys have 
such improved characteristics as 
greater resistance to wear, less stick- 
ing or metal transfer, and greater 
hardness. Mallory is fully qualified 
to recommend the best contact 
material for vour design. Write todav. 


Savings and New Precision 


In Composite Contacts 


Result from Mallory Research 


Better performance and substantial savings for customers have 
resulted time and again from Mallory pioneering in the metallurgy 
and fabrication of contacts. 


One recent Mallory development is a precision method for 
brazing silver or silver alloy discs to a base metal backing . . . 
holding the finished assembly to such close tolerances that 
machining is not required to square-up the finished piece. Com- 
pared with the high material cost of solid silver contacts . . . or 
the expensive finishing operation usually required in composite 
assemblies . . . this development permits important cost reduc- 
tions for Mallory customers. 


That's value beyond expectation ! 


Mallory contact know-how is at your disposal. What Mallory 
has done for others can be done for you. 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Industry St., Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 


M P.R.MALLORY & CO. inc. 
, TV Tuners 
Electrochemical Products 
. Capacitors Rectifiers 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 


Electromechanical Products 
Resistors Switches 


| ibrators 


Mercury Dry Batteries 


Metallurgical Products 
Contacts Special Metals 


Welding Materials 
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by any standard... LINK-BELT 


er tn t 


assure longer ball and roller 
bearing performance 


Lubrication fit- 
ting with pres- 
sure relief fea- 
ture prevents 
excessive grease 
pressure. 


Spring-locking 
collar with set 
screws holds 
bearing firmly 
on shaft. 


Lubricant passes 
freely into large 
reservoir to lubri 
cate bearing sur- 
faces. 


Self-aligning in 

all directions. 
Capacity for” 
radial thrust 
loads. 


Long inner ring 
distributes bear 
ing lood over 
large shaft area. 


Self-aligning seals 
effectively keep 
grease in and dirt 
out, regardless of 
alignment. All align- 
ing surfaces are 
protected by seals 
and fully lubricated 
—an exclusive 
Link-Belt feature. 


Easily installed 
by slipping inner 
ring onto shaft 
and locking in 
position. 


Sturdy, compact, 
one-piece cast hous- 
ing requires mini- 
mum support space. 


Slotted bolt holes 
facilitate mount- 
ing on support- 
ing structure, 


ELT 


BALL AND BOLLER BEARINGS 


LINK-BELT COMPANY: Indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 


4. 
Toronto 8, Job«nnesburg. Offices, Factory Branch Stores and Distributors in Principal Cities » 
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Can you find the clue... 


-.. fo quality? 


— Does your product have 


this clue fo qualify ? 


Use of Phillips Screws 
proves extra care in manufacture 


Production men know. Design engineers know. Purchasing agents 
know. AND NOW THE PUBLIC KNOWS that... 

X marks the spot... the mark of extra quality. The identifying X 
formed by the cross-recess on the head of every Phillips Screw. 

14 million readers of The Saturday Evening Post are being urged to 
look for this clue to quality in modern, well-built products. 

Phillips Screws make your product stronger, better looking. They 
eliminate jagged burrs, split screw heads, make production power driving 
possible. Whether you use Phillips wood screws, machine screws or 
tapping screws you gain time, money, work-hours. 

4 Current advertisement on Phillips Screws appearing in The Saturday Evening Post. 


= PHILLIPS cxssecessecHead SCREWS 


X marks the spot... the mark of extra quality 


AMERICAN SCREW CO * TNT BLAKE ® JOHNSON CO. * CAMCAR SCREW & MFG. CORP. 
CENTRAL SCREW CO. * CONTINENTAL SCREW CO. * ELCO TOOL @ SCREW CORP. 
GREAT LAKES SCREW CORP. * THE H. M. HARPER CO. * NATIONAL LOCK CO. * PARKER-KALON CORP 
PHEOLL MANUFACTURING CO. * ROCKFORD SCREW PRODUCTS CO. * SCOVILL MANUFACTURING CO. 
SHAKEPROOF INC. * THE SOUTHINGTON HOWE. MFG. CO. * WALES-SEECH CORP. 
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Get the ONE chain with rollers that are 


SHOT PEENED 


for EXTRA fatigue life! 


Thousands of tiny steel balls hammer the 
metal—''cold work" each roller. This 
gives the roller added ability to withstand 
the shock and impact of operation at high 
or low speeds—heovy or ligh! loading! 


You get this added exclusive in 
every LINK-BELT Rolier Chain 


You get absolute uniformity, too. No highs. No 


lows. Just smooth, flowing dependable chains that 
pay off in wide flexibility 
longer life 

You see, LINK-BELT Roller Chains are made 


from carefully selected materials with controlled 


greater performance— 


heat treatment to assure uniformity and absence of 
weak members, then—rollers are shot peened to 


give them the extra fatigue life needed for today's 
higher speeds and heavi^r loads 
Link-Belt Roller Chain is available in single or 


multiple widths, in 3$" to 3" pitch and double 


pitch. If you have a roller chain problem, see the 
LINK-BELT engineer nearest you. 


LINK{@}-BELT 


ROLLER CHAINS and SPROCKETS 


— — —— 


LINK-BELT COMPANY, Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Hcuston 1, Minneapolis 5, San Francisco 24, 
Los Angeles 33, Seattle 4, Toronto 8, Johannesburg. Offices, Factory Branch Stores and Distributors 1n principal cities. 
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TOLEDO, OHIO PLANT NO. ! 


7 


LARGE AND MODERN 
DIE CASTING 
PLANTS 


located strategically to give 
prompt, dependable deliveries, 
equipped with the most mod- 
ern devices for reliable quality 
products, backed by 50 years' 
experience. 

POTTSTOWN, PA. ONE OF OUR ENGINEERS will BATAVIA, N. Y. 
PLANT NO. 4 PLANT NO. 5 
visit with you upon your re- 
quest, to confer for best possible 


results. 


OUR REPUTATION is your guar- 

antee for satisfaction whether a 

small order or a large contract. 

BATAVIA, N. Y. OUR RESEARCH DEPARTMENT CHICAGO, ILL. 
PLANT NO. 6 ] ; : PLANT NO. 7 
offers its assistance for develop- 


ment work. 


DoEBLER-JARVIS CORPORATION 


The World's Largest Producer and Finisher of 


DIE CASTINGS: 


EXECUTIVE OFFICES 
Q 386 FOURTH AVENUE Q 
Qu NEW YORK 16, N. Y. ©? 
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UU 


йм Containers Count 


with 


! VEEDER- RO Эт COUNTERS 


Containers ... Coin machines . . . com- may be either applied to a process or built 
pressors ... corn-husking machines... (or info a product as original equipment. 
what have you €)... all these and scores WRITE: Veeder-Rootinc., Hartford 2, Conn. 
more count to the greater advantage of (New Phone: 7-7201). In Canada: Veeder- 
their users or producers, or both... with Root of Canada, Ltd., 955 St. James St., 
Veeder-Root Counters. These infinitely Montreal 3. in Great Britain: Veeder-Root 
useful devices, electrical or mechanical... Ltd., Kilspindie Rd., Dundee, Scotland. 


“‘VEEDER-ROOT COUNTS EVERYTHING ON EARTH’’ 


Propucr ENGINEERING — JANUARY, 1951 





"JOHN CRANE" SEALS 


the most exhaustive tests by engineers of the «ii 

king Company of Chicago before it was specified for 

| 2 seals — the most widely used seals in the country. 

ion, Graphitar is subjected to every extreme of tem- 

ing Company axial face seals are used in refrigerators, compressors, 
centrifugal pumps and agitators as well as varied special applications. 
The Crane Packing Company is only one of many manufacturers to 
discover the value of Graphitar whenever there’s need for a material 
that will give durable service as a seal, bearing or bushing. Self- 
lubricating Graphitar can solve many of your problems because 
Graphitar is one of the most versatile, easily adapted materials ever 


made for bearings or seals. 


HE UNITED STATES 
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DIVISION OF THE WKKES CORPORATION, SAGINAW, MI 
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Desicner's 


IN DEMAND- becavse 
they last longer! 


One thing your machinery customers want in a starter is long life--and 
without expensive maintenance, too. That’s why they prefer General 
Electric a-c magnetic starters, built to last longer than any other you 
can buy! Get the full story in Bulletin GEA-5153. 


Motor 
Starters 


Note the coil! It's the G-E "strongbox" 
magnet coil, two to five times longer-lasting 
than conventional coils. Windings can't be 
damaged by oa slipping screwdriver because 
they're locked in a molded plastic block. 


> Note the magnet! Even after it's been in 
? service for years, it moves smoothly back 
and forth, thanks to the permanent "molded- 
in" lubricant in the plastic coil block. There's no 
metal-to-metal friction, no bearings to wear. 


Note the terminals! Permanently an- 
chored in the coil enclosure, they can't 
work loose, even after years of operation. 
And note, too, that they're located on the front 
of the coil. Makes servicing easier, faster. 


A Note the contacts! Made of fine silver, 
é , { my 
they'll stand up even in toughest “start- 
stop" service. High initial tip pressure leaves 
little chance of their welding together. And 
arc hoods keep each tip protected. 


GENERAL QD ELECTRIC 
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NEW 
TERMINAL BOARD 


—to simplify 
control wiring 


This new General Electric EB-5 fabricated terminal board has 
washer-head connection screws to speed the job of wiring, test- 
ing and checking your circuits. Rated 600 volts, 30 amperes, it’s 
made in 4-, 6-, 8-, and 12-terminal units, to accommodate wire 
sizes AWG 18 to 10. Reversible, black-and-white plastic mark- 
ing strips facilitate wire identification. See Bulletin GEA-1497. 


SHORT-STROKE 
SOLENOIDS 


—with long-life 
features 


Here’s a new General Electric 

push-type solenoid —for strokes up 

to ў; inch— built for long life 

under heavy pounding and rapid 

duty-cycle operation. One reason 

for its durability is the rock-hard 

plastic block encasing the coil and protecting it against moisture, 
oil, shock and vibration. Others include new riveted magnet 
structure, stainless steel backstop, and heavy, brazed-on base- 
plate. See Bulletin GEC-692. 


METALLIC 
Z RECTIFIERS 


—for your d-c control needs 


Convenient conversion of control power from a-c to d-c calls 
for a General Electric metallic rectifier. Whatever your par- 
ticular need, meet it with a high-voltage selenium, low-voltage 
selenium, or copper-oxide type from the complete G-E line. 
Where high efficiency, uniformity and space economy are all 
important, use the new high-voltage selenium rectifier cell 
shown. See Bulletin GEA-5280. 
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PRODUCT 
HIGHLIGHTS 


Dust and dirt 
can't stop them! 


GB UNIT-COOLED D-c MOTORS 


On large machine tools in dusty, dirty or oil-laden atmospheres 
that’s the place for General Electric totally enclosed, unit-cooled d-c 
motors. Completely factory-assembled, they save installation time 
and extra equipment cost. No need for specially built motor room, 
piping, ductwork, coolant, external filters, or pressurized air supply. 
Ratings from 15 to 200 hp. See Bulletin GEA-4469 


Single-blower type 

For constant-speed or normal 
adjustable-speed operation — has 
shaft-driven fan to circulate in 
ternal air, and separate motor 
driven blower for external air. 


2 for reference purposes 


GEC-692 


PRODUCT ENGINEERS! 

the General Electric section 
NAME. . 

COMPANY 

STREET... 

Y 


— — —— — — — — — — — — — — < 


Double-blower type 

For continuous operation at speeds 
below normal— uses one auxiliary 
motor to drive blowers for both 
internal motor air and externa! 
cooling air. 


General Electric Company, Section F668-86 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 


& in connection with immediate projects 
[] GEA-1497 Terminal boards 
GEA-4469 Unit-cooled d-c motors 
GEA-5153 A-c motor starters 
GEA-5280 High-voltage selenium rectifiers 
Short-stroke solenoids 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 


You'll find “everything electric” for machinery manufacturers in 





For keeping the machines 


you build in perfect step... 


---e and in full production 


at all times... 


Speed Control 


Choose from the complete line — REEVES! 


Variable Speed Transmis- 
sion for providing infinite, 
accurate speed flexibility 
over O wide ronge— ?:! to 
16:1. Sizes ovoiloble: froc- 


tional to 87 hp. 


Г 


Motodrive combines motor, 
speed vorying mechanism 
Veri-Speed ond reduction gears in a “ 
Provides an i lotor y single unit. Speed variations ari-Speed 
speed — 2:1 to 6:1, inclusive. Sizes to low-cost =<? compact 
for any ¢ : н 20 hp. (Alo available in chinery. Tok light mo. 
for. in shoes an nt frocti izes with V-b ез any sh А 
sizes to 10h actiona! hp 222 speed Si elt. Ratios, 1%:1 ondard 
p. vorigtions to 10:1. 1es— lA thre 110234,1 
9vgh 114 һ P 
р. 


> 
Propuct ENGINEERING — January, 1951 





Who wins the ball games? The team that works 
together. And who wins the production battles? 
The manufacturer with the machines and the men 
that mesh together like cogs in a clock. 

Synchronization is the word. And that’s where ac- 
curate, positive REEVES Variable Speed Control fits 
into your picture as a designer or builder of the new, 
improved machines your customers are demanding. 
For synchronization is one of the basic and essential 
functions REEVES does best . . . precise synchroniza- 
tion of working parts of one machine or machines 
operating in series so that production proceeds at 
the fastest and most profitable pace possible at all 
times and under all operating conditions. 


Example? REEVES Vari-Speed Motodrive is standard equip- 
ment on this Automatic Feed, Cradle and Straightener manufac- 
tured by Automatic Feed Company, Napoleon, Ohio. This ma- 
chine is designed for use on automatic punch presses and, by 
means of the REEVES unit, its operation is closely synchronized 
with that of the press. Feed speed is quickly varied to handle 
different types and thicknesses of material, thus assuring maxi- 
mum rate of production, minimum number of rejects and uniform 
quality at all times. 


REEVES PULLEY COMPANY: 


For synchronization or any of the other functions 
listed below, rely on Reeves—the pioneer and 
leader—to solve your speed control problem. The 
REEVES line, now standard equipment on more than 
2,100 different makes of machines, is the most com- 
plete in the industry—including designs, sizes, ca- 
pacities, speed ratios and controls to meet the needs 
of any machine on your production line or on your 
drawing board. 

A REEVES engineer who knows speed control “in- 
side out” will be glad to help you solve your own 
particular speed control problem, without any obli- 
gation on your part. Write for his name and the free 
catalog described below. 


Keep from behind 
the eight-ball — 
specify Reeves for 
any of these eight 
basic functions 


1 Handle more sizes, shapes and 5 Maintain uniform peripheral 
materials. speed (or tension) on decreas- 
ing or increasing diameters 

2 Match variations in number : 
or skill of operators. 5 Accurately control heating, 
baking, drying, cooking, cool- 


i hilling time. 
3 Compensate for changes in — HOÀ 


consistency, density or viscos- 


Regulat: ds— 
ity of materials in process. 7 наг spe re 


even to fractions of an inch 

per minute. 

gre uniform pressure, 
weight, liquid level, tempera- 8 Synchronize all working parts 
ture ond other variable ele- —of one machine or machines 

ments. operating in series. 


Free! 


Write for your copy of compre- 
hensive, 132-page book covering 
entire REEVES line in detail. Ask for 
REEVES Catalog K-55-3N. 


accurate - va 
RE EVES 
Соп 


COLUMBUS, INDIANA 


Recognixed Leader in the Specialized Field of Speed Control Engineering 
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Heim Spherical Bearing Rod Ends are made in a wide range of sizes, all of which are shown in the 
Heim catalog. Female types for use on solid rods, and male types, externally threaded, for use on 
tubular stock are available either from bearing distributors located throughout the entire country, 
or from adequate inventories carried at our factory warehouse. 


If engineering data is desired, please feel free to write our Engineering Department at Fairfield, 
Connecticut. 


The Heim Spherical Bearing with its single ball rotating in a bronze socket offers many advantages 
worthy of your investigation. 


FAIRFIELD, CONNECTICUT 
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DU PONT NYLON CUTS COST OF COUPLING ABOUT 90% 
... SOLVES VITAL WEAR PROBLEM 


Replacements in Greyhound diesels reduced phenomenally 


The Greyhound Corporation has not 
only solved a serious mechanical prob- 
lem with this nylon plastic part, but has 
also cut costs of the part itself by about 
90*.. 'The source of trouble was a two- 


ELASTICITY OF NYLON permits easy installa- 
tion of the part. The nylon oil flippers that 
protrude from the coupling are flexible, per- 
mitting the part to be installed or removed 
without extensive dismantling of the engine. 
Cuts maintenance time and costs . another 
saving for Grevhound! 
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piece steel coupling in diesel bus engines 
connecting the’ water pump with a 
drive shaft from the blower). This part 
failed so frequently that as many as 
200 buses went to the repair shop each 
month to have a new coupling installed. 

After many modifications of the steel 
part failed to stand up, nylon plastic 
was tried. Now, out of 1000 nylon coup- 
lings in use for six months, only a few 
have had to be replaced 

The new and intricate nylon part is 
made in one piece by rapid, mass-pro- 
duction injection molding. This, plus 
the fact that nylon's light weight makes 
it much cheaper than many metals on 
a volume basis, accounts for Grey- 
hound's remarkable cost saving. 

Nylon is strong, tough and resilient 

. absorbs shock and vibration . . . re- 
sists wear operates quietly and 
smootbly with less lubrication than is 
required for metals and, in some cases, 
with no lubrication at all. 

Perhaps you have a problem this 
versatile plastic might solve. Demand 
for nylon currently exceeds our ability 
to supply. However, we suggest you in- 
vestigate and evaluate the properties of 
nylon for future application and product 


improvement. Experimental quantities 
are available. For additional inform- 
ation on nylon and other Du Pont 
plastics, write 


Е. 1. du Pont de Nemours & Co. (Inc.) 
Polychemicals Dept., Sales Offices: 
350 Fifth Avenue, New York 1, N. Y. 
7 S. Dearborn St., Chicago 3, III. 
845 E. 60 St., Los Angeles 1, Calif. 


Nylon co 
Sinko Mfg. & Tool Co., Chit 


upling molded by 


120, Illinois 





GREATER VALUE 


DEN Di ELECTRICAL 
WITH. 


CONNECTORS 


PRESSURE TIGHT SOCKET CONTACTS 


Moisture-proof 
Radio Quiet 
Single-piece Inserts 
Vibration-proof 
Light Weight 


High Insulation 
Resistance 


Easy Assembly 
and Disassembly 


Fewer Parts than 
any other Connector 


No additional 
solder required 


Pin and socket 
arrangements available 
for all sizes of contacts. 


ЛЯ 


Outstanding design and precision work- 
manship assure completely pressurized 
electrical connectors for all sizes of contacts. 
A truly important feature, but only one of 
the many exclusive advantages that con- 
tribute toward making Bendix outstanding 
in the electrical connector field. Increased 
resistance to flash over and seepage is made 
possible by the use of Scinflex dielectric 
material—an exclusive development of 
Bendix. In temperature extremes, from 
— 67°F. to + 300°F. performance is remark- 
able. Dielectric strength is never less than 
300 volts per mil. Remember, for the 
greatest value in electrical connectors, it 
pays to specify Bendix. Our sales depart- 
ment will gladly furnish complete informa- 
tion on request. 


SHELL 
High strength aluminum alloy 
. . « High resistance to corro- 
sion . . . with surface finish. 
CONTACTS 

High current capacity ... Low 
voltage drop. 

SCINFLEX ONE-PIECE INSERT 
High dielectric strength . . . 
High insulation resistance. 


PRODUCT ENGINEERING — JANUARY, 1951 





үе rsatility 


when vou need it— 
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HE 


HEN you are faced with the problem 

of providiug the largest possible shaft 
diameter for a given bearing or the smallest 
possible housing, reach for a Hyatt catalog. 





If design requirements are such that a 

larger shaft diameter is desirable to 
produce greater rigidity without disturbing 
boundary dimensions, a separable inner race 
type Hyatt Hy-Load bearing can be used with 
the inner race omitted. The rollers then 
operate directly on a suitably hardened and 
ground shaft. 


ЕН 





When the housing bore must be kept to 
2 a minimum, a separable outer race bear- 
ing can be used with the outer race omitted. 
The rollers then operate directly in a housing 
bore of suitable hardness and finish. 


If the design requires that the bearing 
be installed as a unit Hyatt also provides 


non-separable types of Hy-Load bearings. 


| 
чини 
Ы | | 





All three types of Hyatt Hy-Load Bearings 

are available in a wide variety of cage, race 

flange and snap ring arrangements and in a 

сЕ wide range of sizes. For a complete explan- 
ЕЕЕ ation, write for our catalog No. 547. Hyatt 
E J Bearings Division, General Motors Corpo- 
LIT] 
[IT] 
oe 
LET] 
aan 





ration, Harrison, New Jersey. 





HYATT ROLL 
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5-6 yd truck mixer built by Challenge Manufacturing Company, 
Maywood, Calif. The use of Mayari R, the elimination of non-essentia! 
parts, ond the use of fabricated parts in place of castings hove 
reduced the overoll deadweight of the unit by more then 1500 Ibs. 


They use Mayari R to double 


the life of truck mixers 


When Challenge Manufacturing 
Company designed their modern 
concrete truck mixers they whipped 
the abrasion and corrosion prob- 
lem by using low-alloy, high- 
strength Mayari R steel for blades 
and drums. Made from %¢-in.-thick 
Mayari R, these parts have a serv- 
ice life estimated by the builders 
to be at least double that of similar 
blades and drums of carbon steel. 
Its advantages over carbon steel 
have made Mayari R the choice of 
designers of a great variety of con- 
struction machinery and materials- 
handling equipment. Some of the 
more important advantages are: 


1. Greater Strength—Its yield point 
of 50,000 psi is about twice that 
of plain carbon steel. You can use 
higher working stresses. 


2. Higher Corrosion-Resistance — 
Mayari R has 5 to 6 times the 
atmospheric corrosion-resistance 


of carbon steel, and 2 to 4 times 
that of copper-bearing steel. 


3. Better Abrasion-Resistance — 
This grade of steel has consider- 
ably better resistance to the abra- 
sive action of many materials than 
does carbon steel. 


4. Improved Resistance to Batter- 
ing—Mayari R resists denting and 
battering as well as ordinary car- 
bon steel 1.3 times as thick. 


5. Longer Paint-Life—Depending 
on the type used, paint lasts 20 to 
80 pct longer on Mayari R than on 
plain carbon steel. 


Mayari R is used in the as-rolled 
condition and requires no special 
methods and no special equipment 
for fabricating or welding. 

It is produced in sheets, plates, 
bars, structural shapes and cold- 
formed shapes. For further infor- 
mation write for Catalog 259. 


Mayari R blades and drums being assembled 
and welded in the Challenge shops. The blades 
are designed so that end seals are not needed. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 

On the Pacific Coast Bethlehem products 

ore sold by Bethlehem Pacific Coast 

Steel Corporation. Export Distributor: 

Bethlehem Steel Export Corporation 


Mayari R rales TMl. Tingo. longer lading 
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Versatile switch handles speed 
control of 90-1 pump motors 


easily done with the 


N В.І TRANSFER SWITCH 

[ 
Driven by 50-hp motors, the three pumps shown 
above handle about 2,000,000 gallons of sewage 
daily at the Manhattan Beach pumping station of 
the Los Angeles County South Bay Cities Sanita- 
tion District. Motor speed is varied according to ' 
load, either automatically by a relay system, or 
manually by three General Electric SB-1 switches. 
A fourth SB-1 switch selects either manual or 
automatic operation. 


Here's just one example of the thousands of 
control installations e a easy with the compact, 
versatile SB-1 switch. By varying the cam and 
finger arrangements and the number of stages, 
SB-1 switches can be designed to give over 
10,000 control combinations on circuits up to 
20 amperes at 600 volts a-c or d-c. Standard parts 
and simple basic design mean long life and 
dependable operation. 

A variety of attractive switch handles and water- 
tight, dust-tight, oil-immersed, fabricated metal 
or explosion-proof housings are available to fit 
all installation problems. For further details see 
your G-E sales representative or write for Bulletin 
GEA-4746. Apparatus Dept, Section 856-74, 
General Electric Company, Schenectady 5, N. Y. 


m VN 
GENERAL 6 ELECT 
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4 6 OPERATIONS ELIMINATED 


| | with the use of 
Ф ( arpenter Stainless Tubing 


p 


This job is exceptional, but it shows what can happen to unit costs 
when you make use of Carpenter's experience with Stainless Tubing. 


Unit costs were way out of line and rejects were piling up on the 
floor when this water cooler part was made from sheet. Seven opera- 
tions were required on each part. Silver soldering of finished units 

was practically impossible because the fabricated material 


would not satisfactorily withstand high temperatures. 


Now, water cooler parts are fabricated in one reverse 
bending operation from Type 304 Carpenter Stainless 
Tubing. Six operations, ranging from the slitting of 
sheet to the annealing of fabricated parts, have been 
eliminated and the soldering of assemblies is a snap. 


Analysis, Tolerance and Finish are guaranteed on every 
shipment of Carpenter Stainless Tubing. To find ways 
to save time and eliminate problems on your jobs, put 


In making sanitary parts à А e 
АР ad one our Stainless Tubing experience to work. 


Stainless Tubing is used to provide 
tbe durability tbat reduces servicing costs. THE CARPENTER STEEL COMPANY 


Alloy Tube Division, Union, N. J. 
Export Department: Woolworth Bldg., New York 7, N. Y., “CARSTEELCO” 


omm 


As 
Carpenter Y 
STAINLESS TUBING 


USE THIS FOLDER OF DATA 
ABOUT STAINLESS TUBING 
For useful information about physical 
properties, heat resistance characteris- 
tics, standard sizes, etc., write on your 
company letterhead and ask for the 
12-page Carpenter Stainless Tubing Data 


File Folder. — guaranteed on every shipment 
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HOW TO DESIGN METAL-TO-METAL JOINTS 
FOR LOW-COST SEALING 


The design of metal-to-metal joints often can be simplified 
to reduce the cost of both the joint itself and the gasket 
that will be used to seal it. 


A typical metal-to-metal joint is illustrated above. Flange 
faces in such a joint must, of course, be finished to meet 
the tolerance requirements of the assembly involved. The 
gasket channel, on the other hand, need not be held to à 
close tolerance if a compressible gasket is used to seal the 
joint. Another saving possible when a compressible gasket 
is used is the elimination of a relief for sideflow or its 
alternative, a molded gasket. 


On applications where cork is suitable, one of Arm- 
strongs Cork Compositions will provide an effective seal 
at low cost. Cork can be cut to full channel width and up 
to twice channel depth. It will compress fully and allow 
perfect mating of the metal parts. 


Where the properties of rubber are needed, the advan- 
tages of cork's compressibility can be had in one of Arm- 
strong’s Cork-and-Rubber Compositions. Unlike straight 
rubber compounds, cork-and-rubber compositions decrease 
in volume under load. Consequently, they provide nearly 
the same freedom in design and manufacture as does cork. 
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Compressed within its recommended range, a cork-and- 
rubber gasket will not sideflow appreciably, and relatively 
wide tolerances are possible in both channel and gasket. 
For example, a cork-and-rubber gasket normally is cut 
to full channel width and, depending upon the composi- 
tion selected, up to 1.25 to 1.50 times channel depth. 


Where gasket quantities are to be large and gasket size 
permits, savings may be effected by designing the channel 
to accommodate lathe-cut rings, square or rectangular in 
section. These can be cut as small as 1" O.D. to as large 
as 20”. In other cases, square or rectangular section cork 
and-rubber ribbon may be used to advantage. Consult your 
Armstrong representative for sizes and lengths available. 


For more detailed information on gasket selection and 
design, call your Armstrong representative or refer to 
Armstrong's Gasket Materials manual in Sweet's file for 
product designers. If you would like to have a personal 
copy of this manual, write to the Armstrong 
Cork Company, Gaskets and Packings Depart- 
ment, 7101 Arch Street, Lancaster, Pennsylvania. 





DIE CASTING _ 


new 
light on 
old p 


— 


a “ 


throws 


How to minimize product cost? How to pro- 
duce faster? These problems have faced de- 
signers and manufacturers since the "machine 
age” began. Today, with competition keener 
than ever, their solution is of utmost importance 

That's why die casting merits your close con- 
sideration before you schedule any production 
procedure . . . for die casting shows the way to 
simplified manufacture, savings in material, 
fast output. 

Look at these fluorescent lamps. Every part 
— other than tube stock and electrical equip- 
ment — is die cast. Knuckles for the ‘feather 
touch swinging arms, housings for transform- 
ers, mountings for clamping to desks or drafting 
tables, and streamlined base for setting on 
flat surfaces, are all produced quickly and 
economically here ot Mount Vernon . . . and so 
"clean" that further machining is unnecessary. 

Die casting is not a better way of producing 
these items, it is the best. It is modern industry's 


high-speed, money-saving production tool 
Whatever your product, simple or intricate, 
it will pay you to make maximum use of the die 
casting process. Let us have your specifications 
We'll gladly make recommendations based 
upon your specific needs. And in the light of our 
extensive experience, we feel confident we can 
show you the way to increased production, 
lower unit costs—and better products too. 


MT.VERNON 


DIE CASTING CORP. 


MT VERNON NEW YORK 
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A COMPLETE LINE of MOTOR CONTROLS 


Here are starters, contactors, relays, and 
pilot controls for all types of motorized ma- 
chines. These devices... and many more... 
are listed in the latest Allen-Bradley Handy 
Catalog. Please send for it. 


FRACTIONAL HP STARTER 
With Overload Breaker 


Bulletin 600 —Overload pro- 
tection for your small motors. 


SOLENOID RELAY 
D. C. Enclosed 


Bulletin 200 — Relays listed in 
many contact arrangements. 


SOLENOID STARTER 
Size 1 e 5-7.5 hp 


Bulletin 709 —Most popular 
across - the - line motor starter. 


MANUAL STARTER 
Across-the-Line Type 


Bulletin 609 —Most popular 
hand operated motor starter. 


SOLENOID RELAY 
А. С. Universal 


Bulletin 700 BX — Chongeable 
from N.O. to N.C. contacts. 


SOLENOID STARTER 
Size 2 @ 15-25 hp 


Bulletin 709 —Magnetic start- 
ers for all types of service. 


MANUAL STARTER 
Watertight Enclosure 


Bulletin 609 — For installations 
exposed to moisture conditions. 


SOLENOID CONTACTOR 
50 Ampere Rating 


Bulletin 702 — Contactors 
available up to 900 amperes. 


SOLENOID STARTER 
Size 7 € 300-600 hp 


— 


Bulletin 709 —The newest 
addition to A-B solenoid line. 


MANUAL STARTER 
Reduced Voltage Type 


Bulletin 646 —Transformer 1 
storter for sq. coge -— 


7 
AUTOMATIC STARTER ў 
Reduced Voltage Typ 


— — 
| | 
Bulletin 746 —Transformer 
starter for sq. cage motors, 


COMBINATION STARTER 
With Disconnect Switch 


Bulletin 712— Saves space 
and mokes neater installations. 


STANDARD, HEAVY DUTY, AND OILTIGHT PUSH BUTTONS * LIMIT SWITCHES 


"~ 
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MOTOR CONTROL 


See Next Page \ я 
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SPECIAL PANELS + CONTROL CENTERS + ACCESSORIES 


Allen-Bradley contactors, relays, and timers 
are widely preferred as components of 
special control panels. Their long, trouble 
free life accounts for their universal pop- 
ularity with machinery builders. 


PNEUMATIC TIMERS 
From Y% to 180 Seconds 


w ا‎ 
о b'| 
p Е 


Bulletin 849 —Dependable 
timer for a-c & d-c circuits. 


LIMIT SWITCHES 
Standard & Precision 


Bulletin 801 —Stondord duty. 
Bulletin 802 —Precision duty. 


SPECIAL PANELS FOR SEQUENCE CONTROL 
Any Size * Any Sequence * Any Machine 


Special Panels—Allen-Bradley special control panels can be 
designed for any sequence of automatic operation of motor 
driven machines. Let us handle your contro! problems for you. 


High production machines need automatic 
controls that are dependable apd mainte- 
nance free. Allen-Bradley controls . . . good 
for millions of precision operations ... are 
"tops" for performance and reliability. 


A-C RESISTANCE STARTERS 
Velvet Smooth Motor Control 


D-C MAGNETIC STARTERS 
For General Applications 


Bulletin 640—8M anual type. 
Bulletin 740 — Automatic type. 


Bulletin 265 with automatic 
time limit motor acceleration. 


MULTI-UNIT CONTROL CENTERS 
For Centralized Operation 


Bulletin 798 Control Center— 
All controls are centralized in 
a neat, compact installation, 


Bulletin 798 — With Doors 
Open— Shows arrangement 
of various multi-unit controls. 


STANDARD ENCLOSURES 
For Every Service 


0 


F 


Haz. Corrosive Gas 


Hazardous Dust Hozerdous Ges  Non-Har. Cor. Gas 


See Preceding Page 











Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 


Figure 1. Wheel drive assembly 


Large, two-segment National Syntech* Seal 


serves dual purpose on heavy-duty earth mover 


Exclusion of dirt and dust from vital 
mechanisms is a continuing problem to 
designers and manufacturers of earth- 
moving equipment. National Syntech 
Oil Seals have repeatedly shown their 
adaptability and reliability by turning 
in long-term, zero-leakage performance 
on such equipment—despite the most 


rugged abrasive conditions. 


One application—a heavy-duty earth 
mover — is of particular interest because 
of the very large Syntech seal involved. 
The six-foot-high drive wheels are 
mounted on a drum approximately 25” 


in diameter. Power is transmitted to the 


* Trade Mark Registered 


BÜrraLo, N. Y. 
CHICAGO, ILL. . 
CLEVELAND, OHIO 
DALLAS, TEXAS 
DETROIT, MICH. 
DOWNEY (Los Angeles Co.), CALIF. 
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wheels through a chain drive operating 
within a large chain case. The problem 
is to provide an effective seal between 
the drum and the chain case (A, Figure 


1). Zero-leakage sealing is necessary to 


a 


| 


1 


Figure 2. National Syntech 6250 Seal 


MILWAUKEE, Wis. 
New Yorn 
PHILADELPHIA, Pa. 


SYRACUSE, N. Y. 


Crrv, N. Y. 


REDWOOD CITY, CALIF. 
WEST SPRINGFIELD, MAss. . 


. 504 East Third Street, Wichita 2 6971 


retain bearing lubricant as well as ex- 
clude heavy concentration of dirt, dust, 
rocks and mud. 

National Oil Seal engineers solved 
the problem by designing a special two- 
segment seal which bolts to the chain 
case (Figure 2). The sealing member is 
molded of Syntech synthetic rubber to 
precise dimensions. Two minimum-drag 
sealing lips provide dual-direction seal- 
ing. “Flex” sections in each sealing lip 
insure positive contact with the wheel 
drum even during severe shocks encoun- 


tered on rough terrain. 


In the above application, a special 
National Oil Seal design was required 
to meet unusual conditions. But in many 
cases—particularly when a relatively 
small production run is scheduled— 
manufacturers can take advantage of 
stock oil seal designs. In such cases 
there are no tooling costs and no lost 
time. National Oil Seals are available 
in thousands of stock sizes and shapes, 
and tools and dies for many thousands 
more are maintained. Whether you need 
a special design or can employ a stock 
number, National Oil Seal engineers 


are ready to help you. 


"Let Your Decision be Based on Precision" 


NATIONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 
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CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


Room 1194, Prudential Bldg., Mohawk 9222 

. . Room 2014 Field Building, Central 6-8663 
210 Heights Rockefeller Bidg., Yellowstone 2720 
30% Highland Park Village, Justin 8-8453 
Room 1026 Fisher Building, Trinity 1-6363 
11634 Patten Rd., Topaz 2-8166 
WiCHITA, KANSAS 


. 647 West Virginia St., Marquette 8-8986 
122 East 42nd Street, Lexington 2-8260 


401 North Broad Street, Bell-Walnut 2-6997 


. Broadway and National, Emerson 6-3861 
1025 Elm Street, Springfield 2.1881 
P. O. Box 1224, Baldwinsville 662 





Are there 3, 8, 10 or 14 common 
types of bellows and methods of at- 
taching end fittings available to you 
when you consider bellows for the 
job you have in mind? Is stainless 
steel, nickel or brass the material 
most frequently used? What affects 
the choice of material? How can you 
double the flexibility and halve the 
spring rate of a bellows? How can 
you limit the total pressure gen- 
erated by a bellows at a specified 
temperature? What are the advan- 
tages of a bellows shaft seal? What 


GET YOUR 
FREE COPY 


of this authoritative, fact- 
filled bulletin on "What to 
Consider When Selecting A 


Mefallic Bellows" 


Contains: € Charts ¢ Diagrams 
* Applications * Detailed analysis 


of bellows' construction, materials, 


determines the motion relationship 
between two or more bellows when 
they are connected together? 

These and many other questions 
are answered in the informative bul- 
letin "What to Consider When Se- 
lecting A Metallic Bellows," fea- 
turing an authoritative article which 
has appeared in a recent issue of 
PRODUCT ENGINEERING. Written by 
engineers at Clifford Manufacturing 
Company, bulletin contains a wealth 
of up-to-the-minute data on bellows. 

Send for your free copy today. 


flexibility, filling medium, life 


Just mail coupon below. 

Clifford Manufacturing Company, 
Waltham 54, Mass. Div.of Standard- 
Thomson Corp. Sales offices in New 
York, Detroit, Chicago, Los Angeles. 


- BUFFORD >> 


HYDRAULI!CALLY - FORMED BELLOWS 


AND BELLOWS ASSEMBLIES 
ALL=ALUMINUM OIL COOLERS 
FOR AIRCRAFT ENGINES 


JG. ына вна шна вин ыз шыш теш шеш ee cee иеш Ge ee ee шен ee ош eee ee эи ee шыш ee ee LU cee 


CLIFFORD MANUFACTURING COMPANY, 122 Grove Street, Waltham 54, Massachusetts 


FREE 


Air conditioning systems 
[LJ Aireroft 

Carburetor altimeter controls 

Engine thermostats 

Gasoline volves 

High pressure steam devices 

Heating equipment 

instruments 

] Remote or direct control of tempera- 

fure ond pressure 

Electric or gos ranges 


m 


ШИЕ 
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Kilns & ovens — industria 


Oxygen flow indicators 


Process controls 


Fuel pumps 
Fluid couplings 


Please send me my copy of the bulletin "What to Consider When Selecting 
a Metallic Bellows,” | am interested in the applications checked. 


Torque converters 


Air compressors 


Other applications 


Oxygen regulators 


Nome 


Refrigerating systems — commercial 


Shoft seal assemblies Firm 


Street 


Supercharger controls 
Refrigerator controls — domestic City 
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HERE... 
` try ESNA’s new idea 7 
in fasteners 
...Rollpins 


For a new idea in fastening—for brand-new 
fastener economies—it’s important to you to try 
Rollpins, ESNA's new self-locking fasteners. 

One test application will show you how Rollpins ca: 
cut machining costs and assembly time on many types 
of fastening jobs. In fact, no reaming, no threading. 
no peening, no keying is required when you use 
Rollpins, because Rollpins give a vibration-proof fit | 
in standard drilled holes.'To fasten two pieces of Remembe 
metal—or to fasten a number of laminations—just Roll inc nr 
drill holes within normal tolerances in each piece, Н р еге 
press or hammer a Rollpin in place, and the job is done. <. < CHEAP TO INSTALL 
Rollpins fit flush, can be removed with a drift or pin punch. ... LIGHT IN WEIGHT 


. . . VIBRATION-PROOF 
Many production lines are now using . . . RE-USEABLE 


Rollpins on applications like these: 


« as locating dowels on machine housings 

+ to assemble gear trains, rolls, fans, and cutters on shafts 
« to attach control knobs, handles and levers : 
» as stop pins, clevis pins, lockpins, yoke pins 


+ to eliminate the danger of cracking in the assembly 
of plastic, sintered metal, and die-cast parts 
+ to pin cast iron. malleable iron and steel pulleys, 
gears, cams and shafts 
^ 


ELASTIC STOP NUT CORPORATION OF AMERICA 


PRODUCT OF 


Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, N. J. 


Mots coupon NOW / Please send me full data on your new Rollpin, together with test 
— — 


samples 


FOR YOUR FREE TRIAL ASSORTMENT — 
OF THE NEW ROLLPINS Firm 


Address 


City Zone. Stete_ 
SIMPLIFIED VIBRATION-PROOF ASSEMBLIES - REDUCED WEIGHT « RE-USEABILITY - LOWERED COST 
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1 2205 fo be particular 


Wagner Capacitor-Start Motors 


Wagner type RK motors are your best choice for use where 
capacitor-start fractional horsepower motors are desired. They are 
designed for use in applications where starting loads are fairly 
heavy, but which can be brought up to operating speed quickly. 


They are available with either sleeve or ball bearings; in open 
or totally-enclosed types, with rigid or resilient bases or with a 
machined end plate for flange mounting. They are built in Vs, Vs, 
Va, Vs, 2, and % horsepower ratings. 
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about your choice of motors E 


і 


longer life... greater dependability 
and service when and where it's needed! 


The selection of the right motor to power your product is all important. 
Uniform troublefree performance, dependable long-life operation, the 
reputation of the manufacturer, and his ability to provide immediate 
repair parts and service—when and where they're needed, are all 
factors that mean satisfied customers for you. You'll save time, money, 
and worry if you choose from the Wagner line because: 


le Wagner Motors are backed by a liberal warranty. 


They are available in a wide range of types and sizes for 
every application. 


Improved engineering features assure long life and efficieni 
operation. 


They are available from Wagner Branches in all principal 
cities. 
More than 650 Wagner Authorized Service Stations and Parts 
Distributors plus 25 Wagner-owned Service Branches provide 
on-the-spot service, replacement motors, or genuine repair 
parts. 


Regardless of what your motor requirements may be, Wagner can 
furnish the right motor to fit your need. Bulletin MU-185 gives complete 
information— write for your copy. 


M you need motors in larger sizes, you can't beat the famous Wagner 
single-phase repulsion-start induction motor for low upkeep cost, free- 
dom from vibration and noise, and years of reliable service. It's the 
standard by which all other single-phase motors are judged. 


WAGNER ELECTRIC CORPORATION 


6406 PLYMOUTH AVE. * ST. LOUIS 14, MO,, U. S. A. 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS =~ AIR AND HYDRAULIC 


BRANCHES IN 31 PRINCIPAL CITIES 
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REYNOLDS WIRE DIVISION 
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Westinghouse 


| Is your motor 
realy dripproof? 


«»» AT ANY ANGLE OF MOUNTING— 
MOUNTED LIKE THIS... Do you see a ventilating opening in the frame? 
Then the motor is probably not dripproof when 
side wall or ceiling mounted. You need a special 
motor for these mounting positions . . . with 
special protection over frame openings. But... 
You can save the costs of specials with Life- 
Line motors. Solid frame construction eliminates 
frame openings. All ventilation is accomplished 
through the end brackets. Simply rotate the 
4-position brackets and the Life-Line is drip- 
proof—for side wall or ceiling mounting. 

Dripproof conduit box can be rotated also. 
Plenty of knockouts give maximum possible 
connections. And, because a Life-Line motor 
needs no further lubrication, you can crowd it 
into cramped quarters ... mount it in “hard-to- 
get-at" locations—and forget it. Thus, you 
get maximum mounting flexibility for difficult 
mounting problems. 

It costs no more to get these “special” features 
in a standard motor. Simply specify Life-Line as 
the drive for your equipment. Ask your local 
Westinghouse representative for details and a 
copy of booklet B-3842, or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-21583-A 


If you figure LIFE-COSTS . . . you'll figure LIFE-LINE 
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C'mon kids, 


it's s-m-o-o-t-h- . 


Scare a kid, and you scare away | sorbs shocks and strains. More- 
a repeat customer. And noth- over, this smooth pick-up often 
ing scares a small child like permits the selection of a power 
sudden, unexplained jolts. unit on the basis of the running 
This is the reason many load, instead of a higher start- 
amusement rides for young tots ing load. 

—like more and more produc- The HyDRO-SHEAVE is a pack- 
tion machines—are equipped aged unit, complete and ready 
with Twin Disc Hydraulic Cou- to install except for the sheave. 
plings, or Twin Disc Hypro- The whole unit can be attached 
SHEAVE Drives. For these fluid in a few minutes. Try a Twin 
power units, on amy equipment Disc Hydraulic Unit on your 
from % to 40 hp give you starts equipment just once—and you'll 
Cutaway view of the of unbeatable smoothness. wonder how you ever got along 
Twin Disc HYDRO-SHEAVE The load starts smoothly and without it. For complete infor- 
accelerates smoothly—with mation write for Bulletin No. 
never a worry over a burned- 144-B (Hydraulic Couplings) 
out motor from overloading or or Bulletin No. 145-B (HYDRO- 

stalling. The hydraulic unit ab- SHEAvE DRIVES). 


— Д (pıse Clutches & Hydraulic Drives 


CSOCHECKACOc@HECAGE 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin « HYDRAULIC DIVISION, Rockford, Illinois 


BRANCHES: CLEVELAND + DALLAS + DETROIT * LOS ANGELES + NEWARK <+ NEW ORLEANS + SEATTLE + TULSA 


4 i 
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Ready for delivery now — from warebouse stock! 


Two TIMKEN’ wear-resistant steels 
that do 90% of your hollow parts jobs! 


If you need steel tubing in a hurry for making hol- 
low parts, let Timken* 52100 and "Nickel-moly" 
help you out. These two general purpose steels 
offer good hardenability and wear resistance. Be- 
tween them, they can do nine out of ten of your hol- 
low parts jobs. And they are available from Timken 
in warehouse quantities for immediate delivery. 


|. 52100 TUBING 


A high carbon chrome steel. A direct quench- 
ing steel which gives through hardness in 
moderate sections. Can be heat treated to file 
hardness and tempered back to any desired 
point. Frequently may be used in place of 
more expensive steels. Typical uses include: 
aircraft parts, slitter knives, bearing races, 
collets, pump parts, bushings. Available in 
101 sizes, ranging from 1” to 10%” O.D. 


YEARS AHEAD —-THROUGH EXPERIENCE AND RESEARCH 
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Write for free stock list now. And remember, you're 
sure of uniformity in both these steels—from tube 
to tube and order to order—because of Timken's 
rigid quality controls. The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: "TIMROSCO". 


2. "NICKEL- MOLY" TUBING 


A low carbon nickel-moly steel. A carburiz- 
ing steel which gives high surface hardness 
with a tough core. Has exceptional stamina 
and shock absorbing qualities when heat 
treated. Used for: piston pins, bearings, 
sleeves, knitting machinery, farm equip- 
ment, pump parts, bushings, perforating 
guns. Available in 52 sizes, from 1.389” to 
10.223” O.D. 


TIMKE 


AA curd 


d " 
AE, 


Specialiste in alloy steel — inciuding hot rolled and cold finished alloy 
steel bare—a complete range of stainless, graphitic and standard tool 
analyses — and alloy and stainless seam/ess stee! tubing 
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lf you use machined parts in your products and 


the present supply situation is giving you a head- 
ache . . . it’s time you switched to Gramix, the 
powdered metal parts that can be produced in 
quantity for reasonably prompt delivery. Gramix 
iron parts of intricate shape can be die-pressed to 
tolerances within .0005”, and cut costly machin- 
ing time. Gramix parts are oil-impregnated for 


self-lubrication thus eliminating the added ex- 


pense of extra oil supply and servicing. Gramix 
parts are tough, strong, and dependable under 
all operating conditions. Gramix can help you 
improve the mechanical performance of your 
products, cut manufacturing costs, and eliminate 
production snarls due to uncertain parts supply. 
Go to Gramix . . . the leader in the powdered 
metal field. Write to us here in Saginaw today 
for the full facts. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
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FOR EXTRA FAST 


STARTS 


REVERSES 


Holtzer-Cabot Type R-24 motors 
are designed especially to provide the rapid starts, stops and 
reverses required by modern, high-speed process control equip- 
ment. Extremely low rotor inertia, plus high accelerating and 

decelerating torques, provide extremely quick response. Tests 
show that, with the dynamic braking connection, the unloaded 
rotor will always stop within three-quarters of one revolution! On 
geared motors, of course, this means that the output shaft stops 


in a very small fraction of a revolution. 


These motors are 2-phase, squirrel-cage, nonsynchronous in- 


process control motor duction type. For operation on a single-phase circuit, a capacitor 


PRODUCT 


ENGINEERING 


is used in series with one phase. Special high impedance wind- 


ings are available, suitable for matching standard power tubes. 


Available speeds, 1300 RPM (1800 synchronous speed) to 3% 
RPM (geared), with torque ratings from 0.5 to 75 oz. in. Can 
be provided for odd voltages and frequencies, with ball or sleeve 


bearings. These motors are ideal for Servo-Mechanisms. 


INVESTIGATE NOW . . . Holtzer -Cabot wel- 


comes inquiries involving special motors 


HOLTZER-CABOT 


DIVISION OF NATIONAL PNEUMATIC CO INC 


BOSTON 19, MASSACHUSETTS 


Manufacturers of fine electrical apparatus since 1873 
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that may 
help you! 


T SEEMS there's no limit to what Sylphon 
bellows assemblies and bellows devices can 

do— whenever there's a design problem involving 
control of temperatures or pressures. 

For these wonder workers (a few are pictured 
above) are used in hundreds of ways. They open 
and close valves, dampers, etc., absorb expansion, 
provide packless construction—have many more 
useful applications. 

But designing and producing them calls for 
specialists. That's where Fulton Sylphon and 
Bridgeport Thermostat complete the picture. 
When you call upon them, you get the unique 


— 
1. 


1 


| 


WM) ТА 


| 


À 


i 


i 


advantages of nearly half-a-century of experience 
in this specialized field. 

You get more, too. Skilled personnel—careful 
workmanship — the kind of service that meets 
your production schedules. Costwise, that can 
mean important savings for you. 

We may have a ready-made control that will 
fit your product or product plans. If not, we'll 
work with you to develop and produce bellows 
assemblies and bellows devices that are exactly 
what you require. Wide range of metals and 
sizes—ample production facilities. Send for idea- 
filled catalog AP-1200. 


TEMPERATURE CONTROLS 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn. 


cts 
SELLOws ASSEMBLIES - BELLOWS PÊ" 


(ш 


DIVISION 
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BRIDGEPORT 
THERMOSTAT 


Bridgeport l, Conn. 
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d BRIDGEPORT BRASS COMPANY 


OPPER ALLOY BULLETIN 


BRASS 


— MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


E 


Stages of production of copper cone shows: the cup produced in an eyelet machine with no wall thin- 
ning; the cup after stamping, in which the wall is tapered from 0.024 in. to 0.032 in.; finished cone 
after trimming in shimmy die—Courtesy John Ahlbin & Sons, Inc., Bridgeport, Conn. 


Copper Cone Accurately Stamped 
with Punch and Die Inserts 


The use of inserts in header dies has 
increased die life by reducing the ten- 
dency of dies to crack. 

Using this same principle, it was pos- 
sible to stamp the illustrated copper 
cone without cracking of either the 
punch or die. 

The finished part has a large diam- 
eter of 1-1/4 inches and is 1-3/ 16 inches 
high. It is essential that the wall taper 
from 0.024 in. at the tip of the cone 
to 0.032 in. at the mouth. 

The cup for the stamping operation 
is made in a multiple-plunger press by 
the folding method, from 0.032 in. cop- 
per strip. The blank is then annealed. 


Solid Dies Fail 


When the cone was first engineered, 
solid dies were made. Due to the pres- 
sure necessary to taper the wall 0.008 
in., cracking of both punch and die oc- 
curred. If the punch was drawn back 
to a softer temper, it then would be 
pounded into the shape of the die, re- 
moving the difference in angle to obtain 
the tapered wall thickness. Finally in- 
serts were made of 595 chromium hot- 
work steel. These were hardened and 
drawn to a 60-61 Rockwell C hardness 
and chrome plated, then shrunk into 
holders. 

The holders were made from tool 


Stress Relief Anneal Needed to Protect Coldworked Parts 


Coldworking, such as stamping, roll 
threading and drawing, especially of 
the high brasses, sets up stresses in the 
part which under humid conditions can 
produce season cracking. 

When copper-base alloys are highly 
stressed, season cracking is not inevi- 
table since four other requisites are 
involved: ammonia, moisture, oxygen, 
and type of alloy. 

The history of the illustrated oil 
reservoir cap shows to some extent the 
phenomenon of season cracking. 

The shell which cracked not only 
was drawn into a cup but a very coarse 
broad thread was rolled on. 

For several years this cap gave good 
service. The tank and cap were always 
left on the heater, in the kitchen. 

However, one summer the tank was 
left in the cellar. When an attempt to 
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remove the cap was made in the fall, a 
strap wrench was necessary. 
Examination showed a crack run- 
ning from the lip to almost the base 
which caused the shell to go out of 
round and bind. Another cap was pur- 
chased and the following summer the 
tank was again left in the cellar. The 
same thing happened under the humid, 
musty conditions in the cellar. How- 
ever, the cap on a second tank did not 
crack when it was kept in the kitchen. 


Removal of Stresses Needed 


Stress relief annealing at a temper- 
ature below the recrystallization point 
of the high brass would have relieved 
the residual stresses set up by cold- 
working and preventing cracking. 

The use of copper or high copper 
alloys above 85% copper such as red 


steel but not hardened, making strong, 
tough backup material for the dies. The 
hardness of the punch and die, plus the 
chrome plating, cut wear to a mini- 
mum. The chrome plate also reduced 
the tendency to gall. 

A bottom-stroke press was selected. 
Impact was therefore minimized. The 
press was aligned and it was found that 
an open die set produced accurate 
shells with a variation of not more than 
0.001 around the cup. 


Accurate Cups Necessary 


Accurate cups from the eyelet oper- 
ation with a minimum of variation 
were found necessary to control con- 
centricity. 

Trimming of the finished cone pre- 
sented another problem. The edge had 
to be parallel to the horizontal axis of 
the cone. Distortion also had to be 
eliminated. A shimmy die, operated by 
four cams, was chosen. 

The bottom die was made to nest the 
cone accurately. The tip of the punch 
fitted snugly and was spring-loaded 
with a universal action and the cutting 
action was from the inside of the cone 
outward. The trimmed edge was clean. 

Since a soft cone was required, it 
was given a full anneal after the trim- 
ming operation. 


brass, gilding metal and the silicon 
bronzes will help to reduce the danger 
of season cracking, but very highly 
stressed metals, no matter what the 
alloy is, should be stress relief an- 
nealed to insure against such failure. 


(6156) 


Yellow brass cap for oil reservoir which season 
cracked due to stresses set up in roll threading 
operation. 
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We are pleased this month to pay tribute to the Joy 
Mfg. Co., Pittsburgh, Pa., for its remarkable 18-HR-2 
Rock and Ore Loader...and to express our grati- 
fication for their selection of Maxitorq Clutches as 


Original equipment. 


Two double No. 27 Maxitorg floating disc Clutches 
...one for each crawler tread...control the power 
for independent forward and backward movement 
that permits precision maneuvering and positioning 
of the loader. 


Only a ruggedly-built clutch can stand up under the 
tough going of this “battleship” machine that loads 
up to 12 tons of ore per minute. Maxitorq is taking 
the job in its stride. 


If you have a tough job requiring positive clutch 
action and long life...or an application calling for 
overload protection of a shear pin nature... ask our 
engineers for practical recommendations. Within its 
capacity (to 15 H.P. at 100 r.p.m.) there's no finer 


clutch made. 


Send for Catalog No. PE-1] 


THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER * 


CONNECTICUT 
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NO FINER 
FEATURES 


Ultra-precise tolerances 
races of chrome alloy electric 
furnace steel with uniformly 
fine-grained homogeneous 
structure . . . rugged, exoct- 
ingly balanced, deep 
grooved ball paths “gener- 
ated" for true race curvature 
ond polished to super- 
smoothness .. . micro-lapped 
chrome steel balls matched 
in sets ond sphericity to 
within .000025* 


TO COST LESS BY LASTING LONGER 


We've seen the time, in this business of ours, when bearing users 
often made their selections on a look-alike, serve-alike theory. But techno- 
logical progress, the squeezihg of machinery tolerances, the stepped-up 
speeds and loads required in our modern mechanized world have long 
since changed all that — a change we've welcomed because Ahlberg bearings 
have always been designed and built on the principal that there is no 
substitute for quality—that only longer-lasting, ultra-smooth running 
bearings are actually an economy. 

Next time you design a new machine or modernize an old one, a 
point by point comparison will give you convincing proof of Ahlberg 
superiority and further evidence of how better bearings make better 
products. We'll be glad to collaborate closely with your engineers and 
submit quotations without obligation. Write today! Ahlberg Bearing 
Company, 3025 West 47th Street, Chicago 32, Illinois 


AHLBERG 


PRECISION CRAFTSMEN SINCE 1908 
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Wherever they handle food 


youre sure to find Stainless Steel 


OU'LL encounter stainless cteel before you 

even get inside many a restaurant these days 
—on the marquee, building-front, sign or show 
window. There's a lot more in the dining-room— 
on the tables, the serving-stands, and in decora- 
tive notes. And back in the kitchens there's a 
veritable blaze of shining stainless steel . . . uten- 
sils, cabinets, work surfaces, ovens, mixers, walk- 
in refrigerators, washing machines—almost every- 
thing you see, everywhere you look. 

Now, why? Because the chefs like it? Yes, partly. 
But mostly because restaurant and hotel men 
and food processors are good businessmen—and 
Allegheny Metal is good business! No metal com- 
mercially available today is as hard, strong and 
resistant to corrosion, heat and wear as stainless 
steel. No other metal cleans as easily, quickly and 


You can make it BETTER with 


cheaply, or gives as lasting service in the long run. 

Those are values that make Allegheny Metal 
a vital material for many other essential uses 
beside the food industry. € We're continuing to 
spend many millions of dollars to increase our 
production; but in addition, let us help you to 
find ways of using stainless steel more advan- 
tageously, and make the supply go farther. 

* ж * * * 

Complete technical and fabricating data—en- 
gineering help, too—are yours for the asking from 
Allegheny Ludlum Steel Corporation, Pittsburgh, 
Pa. ... the nation's leading producer of stainless 
steel in all forms. Branch Offices are located in 
principal cities, coast to coast, and Warehouse 
Stocks of Allegheny Stainless Steel are carried 
by all Joseph T. Ryerson & Son, Inc. plants. 


мао 3261 


Allegheny Metal 
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A Portrait of Drive Efficiency and 


Whitney Chain Drives cut transmission 
costs, provide positive grip, assure prod- 
uct uniformity 


Here's a close-up view of a Whitney 
Roller Chain engaging a sprocket tooth. 
Examine it carefully ... by looking a 
little deeper, you can see power trans- 
mission efficiency and cost reducing 
design elements at work. Note the finely 
finished alloy steel rollers settling down 
to a smooth 
with 


all-steel 


positive, yet engagement 


the 


the 


the sprocket teeth... that's 


combination, supplying 
answer to countless drive problems. 

Here are some of the reasons why: 

Positive Grip Deeply seated in the 
sprocket teeth, Whitney Roller Chains 
transmit full rated horsepower without 
friction or slippage. This means constant 
machine output is maintained . . . highest 


transmission efficiency isalwaysobtained. 

Versatility and Adaptability 
these roller chains operate on long or 
short shafts 
separately or 


Because 
centers, drive clockwise 
or counterclockwise 
they simplify design 
problems, cut costs of complex drive 
mechanisms. 

Quality The of “Whit- 
ney” as a quality standard by designers 


simultaneously, 


acceptance 
the result of 
decades of chain making. 
parts durably precisely 
assembled to stand up under the severest 
of operating conditions. 

Whitney products are readily available 
through a network of 
Whitney Distributors and Warehouses. 
Call the one nearest you for prompt 
service. For engineering assistance and 


catalogs write: WH ITN EY 


of modern machines is 
Alloy steel 


are made 


nation-wide 


OTHER WHITNEY PRODUCTS 


Silent Chains for smooth, high 
speed power transmission 


Conveyor Chains — for modern 


material handling 


Flexible Couplings — for positive 
but flexible direct drives 


Cut Tooth Sprockets for 


smooth engagement, long life 


Whitney Woodruff Type Keys — 
for greater strength, easy assembly 


CHAIN COMPANY 


204 Hamilton Street, Hartford 2, Conn, 
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NO OTHER BRAKE 


Here's everything you want 


1 


| 
| 
E 


in a BRAKE MOTOR... 


The Elliott C-W Brake is available as a 
separate unit for mounting on double shaft 
extension NEMA standard D flange motors, 
frames 203-326, or C face motors, frames 
364-405. It requires no mounting brackets or 
adapters. 


Here, in one compact, integrated unit 


you get— 
—A MOTOR that is as efficient and de- 
pendable as any motor built today. 


—A BRAKE that is in a class by itself 
for simplicity, fast stopping action and 
economy of space. 

One look at the Crocker-Wheeler Brake 
and you, as an engineer, will recognize 
the technical excellence of the design. 
You will also appreciate the exclusive 
features that make this brake outstand- 
ing in performance, wear resistance, case 
of maintenance and service life. 


Е 


You make sure of getting everything 
you want for your brake motor applica- 
tion when you specify the Elliott 
Crocker-W heeler Brake Motor. 


SEND FOR 


It gives you details of 


construction and 


THIS 


opera- 
tion and data as to sizes 
and motor frames. Write 
for a copy today. Ask for 
BRAKE MOTOR BUL- 
LETIN SL-610-1 and ad- 


Many —* 
dress 


your ti; иш 


Elliott Co., 


Jeannette, Pa 


request to 


Dept. P, 


Crocker-Wheeler motors range from 1 to 200 hp. Larger 


Elliott motors and generators are built by the Ridgway 
Division in Ridgway, Pa. 


1 |) СЕОСКЕ 


R-WHEELER DIVISION 


Ampere, N. J. 


BRANCH OFFICES AND 


REPRESENTATIVES IN PRINCIPAL CITIES 


ELLIOTT Approved SERVICE SHOPS COVER THE COUNTRY 





New beauty and economy have been 


made possible through the use of plastics 


and metal and plastic combinations as 
produced by Auto-Lite. The artistic skill 
and forward thinking of Auto-Lite’s Art 
and Style Division is available on matters 


of design. Inquiries are invited. 
FUNCTIONAL PLASTICS 
THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 


: 723 New Center Building Bay City, Michigan 
inserts. 
n á Detroit 2, Michigan 


Plug-in terminal with intricate metal 


Circuit breaker switch 


box. All plastic. 


Elastomeric nipples, re- 
sistant to breakage, 


dust, dirt and oil. 


. . CBS Radio Thursdays . . . CBS Television Tuesdays 
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This cold-formed shape is a track section, used to guide the rollers of lift-type garage 
doors. We make it on a rolling machine, using strip steel, and furnish it cut to length. 
The customer gives it further processing, and supplies it as a regular part of his 
garage-door hardware. The sturdy shape proves economical, because it is light in 


weight, and is easy to install. Moreover, it is capable of providing years of trouble- 
free service. 


Track sections for garage doors are but one example from the scores of ways 
in which manufacturers are using Bethlehem Cold-Formed Shapes. These economical 
shapes cover virtually everything from roof-slab supports to pallet racks for ware- 
houses . . . from parts for ornamental railings to frames for house trailers. The list 
of uses is long, and hardly a day goes by but that someone, somewhere, thinks up 
a new, practical application for these versatile shapes. 

Bethlehem Cold-Formed Shapes are made from strip, sheet or plate steel, in all 
gages from 7 to 20, inclusive. They are uniform in thickness, and their surface is 
relatively free from scale. They have an ideal strength-to-weight ratio. 

There’s a good chance that somewhere in your shop a Bethlehem Cold-Formed 
Shape could do the job better, and perhaps more economically, than the material 
you are now using. We'll be glad to look into it with you. Give us a call at any time 
—either at the nearest Bethlehem sales office, or at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


January, 195] 
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Shoveloader a 


MORE en 


Cost-Cutting 


APPLICATIONS OF 


ICKER$ 
HYDRAULICS 


Vickers Steering Booster provides hydraulic power 
instantly (with no more effort than a "trigger pull’’) 
to meet any steering requirement for better maneuver- 
ability of loaders with heavy loads on steering axle. 


Vickers Hydraulic Equipment plays an importont part in the 

performance records that are being reported on these two 

popular types of materials handling machines. Illustrated below 

ore representative Vickers units used by Lull . . . all are built 

especially for mobile equipment. These hydraulic controls offer 

mony advantages to both the equipment user and the manu- 

facturer. They assure quick and accurate response to the 

operator with negligible physical effort... they provide inherent Vickers Multiple Unit Valves consist of individual 

overload protection against abuse of equipment 9$ they operating valve sections, assembled in almost any 

simplify design and save spaże. Ask the nearest Vickers Applica- combination (up to 10 sections) for various hydraulic 

fion Engineer to coll for a discussion of your product improve- control functions. Vickers exclusive porting arrange- 

ment problems. ment and fully balanced design provides sensitive 
е positioning under actual operating conditions . . . 

unaffected by surges. 


/ ICKER$ Incorporated Application Engineering Offices: ATLANTA + CHICAGO + CINCINNATI 


DIVISION OF THE SPERRY CORPORATION CLEVELAND + DETROIT + HOUSTON + LOS ANGELES (Metropolitan) » MILWAUKEE 
NEW YORK (Metropolitan) + PHILADELPHIA «+ PITTSBURGH «+ ROCHESTER 
1454 OAKMAN BLVD. * DETROIT 32, MICH. ROCKFORD « ST. LOUIS « SEATTLE » TULSA + WASHINGTON + WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Along with being the lightest of all structural metals, 
magnesium is far and away the easiest to machine. 
Whether it’s turning, milling, shaping, drilling—any 
machining operation, more stock can be removed 
faster than is possible with any other metal. In addi- 


tion, the smooth accurate surface provided by finish- 


ing cuts, generally makes the finish grinding required 


on other materials unnecessary on magnesium., 


Unexcelled lightness and machineability that cut 


machining costs to the bone are just some of the plus 


ОЈ, авам и эрий, 


Consider MAGNESIUM 


values you get when you spec ify the use of magnesium, 


You also get strength properties that permit stronger, 
more rigid, yet lighter construction than is usually 
possible in other light metals. Excellent welding 
characteristics and superior hot formability are other 


magnesium bonuses. 


See for yourself how to take full advantage of mag- 
nesium's Call 


nearest Dow Sales Office or write direct for informa- 


many favorable 


properties. your 


tion on magnesium design. 


fiat! 


Leading portable conveyor manufacturers 


have found magnesium gives strong, 


rugged construction at minimum weight. 


Magnesium Division, Dept. MG6! 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York * Boston * Philadelphia * Washington * Atlanta 
Cleveland * Detroit * Chicago * St. Louis * Houston 
San Francisco * Los Angeles * Seattle 


Dow Chemical of Canada, Limited, Toronto, Canada 
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you CAN BE SURE.. iF i75 
Westinghouse 


Eliminates Solenoid Friction and Misalignment 
—lInverted clapper-type magnet balanced on 
knife-edge. No danger of sticking, jamming or 
misalignment. 


Prevents Accidental Opening or Closing of 
Contacts—Seesaw balance of clapper prevents 
accidental opening—kick-out spring prevents 
accidental closing. 


Provides Uniform Line—Appearance and con- 
struction, NEMA sizes 0 through 4. 


Prevides Positive Opening of Contacts—Kick- 
out spring provides added force to open con- 
tacts. Does not depend on gravity alone to open. 


Provides Straight-through Wiring—Three line 
leads at top; three load leads at bottom with 
pressure-type terminals. 


Provides Positive and Precise Overload Pro- 
tection—Snap-action, bi-metal DISC instead of 
“solder pots” or bi-metal strips. 


Permits Front-removal of ALL Parts No special 
tools required. 


Corrosion-resistant Parts All Plated—Enclosure 
Bonderized. 


Meets NEMA Standard Mounting and Wiring. 


Gives Quietest Operation—Self-aligning magnet 
construction, 


amorrows Starter, TODAY / 


New Westinghouse Lite-finestarter 


FOR BETTER MOTOR PROTECTION, LOWER OPERATING COSTS 


This all-new line of a-c motor starters is announced only after 6 years’ actual trial 
service, backed by 40 years of user experience in building motor controls. Available 
in NEMA sizes 0 through 4... to 100 hp, 600 volts. *Trade Mark J-30034-A 


For prices and additional 
information on Life-Line- 
starters, Contact your near- 


TOMORROW $ STARTER 


est Westinghouse repre- 
sentative. Or ask for a copy 
of booklet No. B-4677, 
Westinghouse Electric 
Corporation, P. O. Box 


868, Pittsburgh 30, Pa. TOMORROW'S STARTER-TODAY ! 





Here's What! | 


Service Managers, 


Say About 


KLIXON 


е n 
"We fnd 
Protec и а 
falis to a b 


The КІ 

1 1хоп Protect 

e ated keeps mot or il. 
Ctrical ap Ofs in 


li 

Other motor ances and 

а 4 fiven eq p- 
Out. Look 

P а 
e-f 

SPENCE 

RLIxON 


ото 
AUTOMATIC 
RESET 
Appliance service managers, electric motor 
repairmen, heating and air conditioning deal- 
ers all over the country find that motor burn- 
outs in electrical appliances of all types are 
practically eliminated when these motors 
are equipped with Klixon Protectors. 


You, too, can provide your dealers and 
consumers with motor burnout protec- 
tion by requesting and specifying that 
your motor manufacturer supplies you 
with motors that have Klixon Protectors 
built in. The additional cost is excep- 
tionally low while the benefits are high. 
Just take a look at what the service 
managers have to say and you'll read- 
ily see for yourself why it pays to use 
motors with Klixon Protectors. 


f 


РЕ 


th, © р, b 
1 Эте, a ; 
- е j, ° г 
b Bip 8 ы 
These advertisements appear in Business Week, $5, Ote. 


a, 
Electrica! Merchandising, Electrical Dealer, “Ss C ^ "a mam WO ^ ww ow 
Air Conditioning & Refrigeration News * 

Domestic Engincering 


SPENCER THERMOSTAT 


Division of Metals & Controls Corp. 
901 FOREST ST., ATTLEBORO, MASS. 
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EATON 
$. pringtiles 


Powerful, quality 
Reliance Spring Lock 
Washers of all sizes 
and types, pre-assem- 
bled on bolts or 
screws. Spring wash- 
ers can't come off, yet 
are free to rotate, 
permitting greater 
tightening torque 


EATON 
Semi 


Similar to Springtites 
but with tooth-type 
lock washers for 
applications where 
the greater reactive 
force and range ol 
spring lock washers 
is not required. 


""m. you can have both 


а 
f 


<> e dependable, 
enduring 
bolt tightness 


e fast, economical 
assemblies 


with Eaton Springtitei 


and Sem4....... 


» Don’t sacrifice durability or dependability of tried and 
proven bolting practice or entrust the performance reputation 
of your product to single-thread engagement devices. Enjoy 
fast, economical assembly line operations through use of 


Eaton Springtites or Sems and achieve both. 


>» Extravagant claims of economy through use of flimsy 
gadgets should be carefully checked that they are not at 
your expense. Eaton Springtites and Sems give you speed 
of assembly, protection from error, economy of routine methods 
of ordering and stocking and eliminate waste through loss 


or scrap. They keep assemblies tighter longer. 


» Eaton Springtites and Sems are available in types and 
sizes to meet all your assembly requirements (illustrations 
at left show a few). Write for new engineering bulletin S-49, 
just off the press. 


EATON MANUFACTURING COMPANY @ RELIANCE DIVISION, MASSILLON, OHIO 


Sales Offices: New York, Cleveland, Detroit, Chicago, St. Louis, San Francisco, Montreal 
In Canada: Eaton Automotive Products, Ltd., London, Ontario. 





Triple reasons for specifying... 


a " PERFORMANCE- Strength and toughness, 
resistance to wear, fatigue or shock to 
meet a wide range of requirements, as 
dictated by design. 


oe 


2 VERSATILITY — Ability to meet varied 
specification demands after suitable heat 
treatment. 


3 ECONOMY —resulting from standard 
compositions precisely graded to match 
the engineers’ needs. 


Experience shows that triple-alloy steels containing Nickel are solving some mighty 
big problems in many industrial fields. They have established outstanding service 
records in some of the most exacting applications. The many standard compositions 
available make it possible to select accurately, and with economy, triple-alloy steels 
to fulfill the requirements of a great variety of applications. 


We invite inquiries regarding the selection and uses of triple-alloy steels, con- 
taining Nickel. 


THE INTERNATIONAL NICKEL COMPANY, INC. 2:5: 
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Current events in plastics 


A flick of the wrist and your electrical circuit is 
restored—with Federal's flexible Quicklag Circuit 
Breaker units. Typical of modern products or 
parts for home or industry that now can be made 
better, more economically with Monsanto's 
Resinox phenolic 


Examine the intricacies of this unit housing. Yet 
it was produced quickly in one low-cost operation. 
No special machining or finishing or assembly 
was n 


any applications, Resinox provides a com- s —— 
binatio ce characteristics superior rials, we cut production time 
any other type of material: excellent insulating and costs to a minimum with 
ies, high , heat re- fast, one-shot moldings of 


M to R h " 
sistance, t, and many others. TELA 


Molding Department, Federal 
Resinox is just one material in Monsanto's Electric Products Company, 


large family of plastics. Whatever your product Newark, N. 3 

-chances are there's a Monsanto plastic best 

suited to help you make it better . .. at lower cost. 

For new plastics application ideas, send for your 

free copy santo's booklet, "Idea Genera- *HABIT-ITIS—def.—hobit 


tors." Wri MONSANTO GHEMICAL COMPANY. - А 
Plastica Diyigs in 2 4 owing famili; 
1 
* e a e. e. e 


MONSANTO CHEMICAL COMPANY, Plastics Division, 
Room 2101, Springfield 2, Mass. 


MONSANTO Please send me Monsanto's new booklet, “Idea Generators.” 


чарен ежей Name & Title 
CHEMICALS ~ PLASTICS а 
Сотрап 


е Address | 
SERVING INDUSTRY. . . WHICH SERVES MANKIND City, Zone, State 
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COFFEEMASTER PARTS BY G.S. ARE CUI? 
TO THE MOST EXACTING SPECIFIGATIONS 


SUNBEAM Corporation has long 
been known for the extra years of 
dependable service their quality 
products give. Contributing substan- 
tially to the outstanding performance 
and long life of the SUNBEAM Cof- 
feemaster, are the parts cut by G.S. 
with traditional precision and wni- 
formity! These unusual copper and 
stainless steel parts were processed 
on G.S. thread grinding and thread 
milling equipment. 

More and more manufacturers from 
coast-to-coast have learned from ex- 
perience that G.S. can also be depend- 
ed upon for speed and accuracy in 
economically supplying production 
runs of Fractional Horsepower 
Gearing! You, too, can benefit from 
our 30 years of specialization in 
making better Small Gears. Ask our 
skilled engineers for suggestions, 
ideas and cost estimates. W rite today. 


Send for Free New 


6-page folder which illustrates and de- 
scribes G.S. facilities, Smal! Gearing and 
applications together with hondy chorts 
for those who specify Georing from 12 
fo 96 D. P. and finer. Will you øsk fof 
it on company sicticnery, please? 
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BAIR Specialties, Inc. 


Spurs + Spirals « Helicals - Bevels -+ Internals - Worm Gearing - Racks - Thread Grinding 
MEMBER OF 2635 WEST MEDILL AVENUE * CHICAGO 47, ILLINOIS 


LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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PRODUCT 


Whether it's a hand- 
ful or a carload, contact General Plate 
for your electrical contact Button re- 
quirements. By placing silver on the 
surface and permanently bonding it 
to inexpensive alloy base metal, 
General Plate Laminated buttons give 
you all the advantages of solid silver 
performance at a fraction of the cost 
of solid silver. This means manufac- 
turing costs are cut and selling prices 
are lowered without sacrificing qual- 
ity of operation. Moreover, General 
Plate laminated contacts provide ad- 
ditional cost-cutting factors. For 
instance, the base metal dissipates 
heat more quickly, gives longer wear- 


50 Church St., New York, N. Y. * 4326 N. Elston Ave., Chicago, Ill. « 757 W. Third Sc, Mansfield, Ohio * Detroit, Mich. + Los Angeles, Calif. 
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forLaminatedButtons, Large or Small 


ing qualities and adds strength to the 
contacts. They are especially suited 
for brazing and spot welding, thereby 
cutting installation costs. General 
Plate laminated contact buttons are 
available with flat or dome tops... 
have projection backs for spot weld- 
ing or solder flush backs for brazing. 


On any contact problem, it will pay 
you to investigate General Plate 
Laminated Contact Materials. Avail- 
able in raw stock for your own fabri- 
cation or as finished fabri- 
cated contact assemblies 
ready for installation into 
your products. Write spec- 11 


ifying your problems for cost-cutting 
recommendations. 


OTHER GENERAL PLATE PRODUCTS INCLUDE — 


Truflex Thermostat Metals 
Precious to base metal laminations 
. . . Base metal laminations . . . Alcu- 
plate (copper and aluminum)... 
Silver solders ... Laminated contacts, 
buttons, rivets . . . Platinum-fabrica- 
tion-refining ... Age-hardening Man- 
ganese Alloy 720. 


GENERAL PLATE 


Division of Metals ond Controls Corporation 


FOREST ST., ATTLEBORO, MASS. 
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wih VINYLITE BRAND PLASTICS! 


Outstandingly original in concept and design, this new 
"Weri-Flex" vacuum cleaner hose — introduced by The 
Hoover Company-is gaining widespread attention 
among designers...and instant acceptance among con- 


Bakelite Division engineers. Find out how these colorful, 
durable ViNYLITE Plastics can speed production, im- 
prove quality, and hit "pay dirt" for you! Tell us your 
specific production problems. Write Dept. JP-10. 


sumers. 

The hose is made by extruding a tube of VINYLITE 
Brand Plastic flexible compound over a spiral wire coil, 
then wrapping the assembly spirally with VINYLITE 
Plastic extrusion material. The finished product is light 
in weight, extremely flexible, and strong. 

Advantages don't stop there. Its dirt-shedding glossy 


finish is unique in such equipment. It is richly colored fi олла yli 


to match the appliance. It is stain resistant because dirt, PLASTICS GAKELITE 


water, greases, oils, alkalies, even most strong acids, don't ISION 
affect it. ———— — Dv 9 


VINYLITE Elastomeric molding and extrusion com- 
pounds are making many other useful products better BAKELITE DIVISION, i 
and less costly, including knobs, sockets, grommets, ped- Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


als, bumpers, sleeves, handlebar grips. Get in touch with 
) M 
Э. a den 7" ‘ 
P purasiity. This seeder РЕ 


machine feeder tube is made of » IMPROVED INSULATION. Outstanding new 
VINYLITE Dispersion Resins by insulation compounds of VINYLITE Brand Plas- 
dipping. The part bends without tics have been developed for appliance wiring. 
breaking—of course, does not rust. Approved for 80, 90, and 105 degree C. use. 
These dispersion resins are used for These compounds bring to the appliance indus- 
industrial parts, dish drainer coat- try the appearance, smooth surface and free 
ings, children sovershoes,etc.Ey Plasti— stripping ability of plastics, combined with ex. 
Industries, Inc., Winona, Minnesota. cellent electrical properties. 


Data Courtesy The Hoover Co., 
101 Maple Strect, North Canton, Ohio 


н н 


P name MAGIC. There's lots in a name —on 
these luxurious bronze-colored signs drawn to 
unusual depth on VINYLITE Rigid Sheets to 
look like actual metal. They clean easily, resist 
chemicals, moisture, oil and grease. By Timely 
Products Mfg. Co., Ft. Des Moines, lowa. 
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Simplify Your Access Panel and Door Assemblies .. 
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\ | Fasten them faster with Quick-Lock Э 


Fastening removable access doors and panels need not be a laborious and costly 
production or assembly operation—not if they’re fastened with QUICK-LOCK. 

Designed for simple installation, QUICK-LOCK requires no special tools. It speeds 
up mounting and demounting detachable panels with only a 90° turn required to 
lock and unlock it in a jiffy. 

The flexible mounting and tapered stud makes QUICK-LOCK ideal for assembling 
curved sheets and insures a tight fit when locked. Stud is self-ejecting when unlocked. 
Minimum deflection is assured—only initial loads are carried by the helical spring. 
Solid supports take up increased loads. 

Industrial and agricultural equipment manufactur: 3 would do well to analyze the 
cost-saving features of QUICK-LOCK’s simple design. A good way would be to call in 
a Simmons Engineer and discuss the economy of a QUICK-LOCK installation as com- 
pared to your present fastening method. Why not send for him today? 


SIMMONS FASTENERS 


SIMMONS FASTENER CORPORATION ~ 1751 NORTH BROADWAY, ALBANY 1, N. Y. 
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'ainst- 


Let us send vou. without cost, 3 MICROTOMICS of ans 
one degree. Test them for uniformity against 3 of 
your present pencils of the same degree. See for 
yourself why only MICROTOMICS can make this sen- 
sational offer. 


oee Gnoe waet aD eR 2 — — 


EBERHARD FABER PENCIL COMPANY 
37 GREENPOINT AVENUE, BROOKLYN 22, N. Y. 


lIl accept your FREE TEST offer. Send me 3 New MICROTOMIC 
Drawing Pencils. VII test them for uniformity 


against my present 
pencils. The degree of my choice is 


Vame 
Firm 
Street & No. 


сиу State 





THAT DELIVERS ABSOLUTE UNIFORMITY 


ICROTOMIC 


т « 

Test 3 SO Lest a dozen... cach pencil of the same degree is always 
identical! Newly-developed quality controls enable Eberhard Faber to 
keep every New MICROTOMIC reliably uniform. If you have been annoyed 
by grade markings that don't mean what they say, try the “3-against-3” test 


and see why the all-new MICROTOMIC is the drawing pencil of the future. 


AS SUPERIOR IN PERFORMANCE AS 
I$ PROMISED IN ITS “NEW LOOK” 


New Dusk Gray color ‘ hosen by hundreds of drafts- 
men — distinctly different—less distracting. Quicker to 
find on any drawing board. New “bullseye” degree 
markings on 3 sides make it easier to read—never any 


uncertainty when you reach for a MICROTOMIC., 


Sharper prints resulting from HI-DENSITY opaque 
lines, lines that reproduce dead-white when subjected 
to the actinic rays of high-speed “printers” —no feather- 
ing, no blurry edges! HI-DENSITY leads are stronger too, 
because of their physical structure—and do away with 
excess point-crumbling and line smudging. » Dynamic Balance Lead Holder. 


grips all size leads 


with extra clute} 


Free Test Samples-- Mail Coupon Opposite! 


EBERHARD PABER = 





WHEN TO USE ` XLS BALL BEARINGS 


Wherever savings in space and weight must be engineered 
nto your design without sacrificing thrust and radial load 


capacity, Federal XLS Ball Bearings may hold the answer 


| your problem 


Light and compact, with uninterrupted deep-groove 
races, the XLS series is produced with 12” to 10” bores and 
outside diameters from 2/5," to 131". Cross-section area 


through any pair of races may range from 68% to 33) of 


the area of corresponding metric-size bearings 


These design features are adaptable for compact 
clutches; in thin-walled housings; for large-diameter shafts 
where load is such that extremely high carrying capacity is 
not required of the bearing; in instrument or actuator de- 
sign; in fact, wherever available bearing space is at a pre- 


mium and weight saving of prime importance. 


Our Catalog “K” describes the XLS series as well as the 
complete Federal Ball Bearing line ... every type and size, 
shielded and sealed for every anti-friction need. (A few 
of the many series are shown here.) You'll also find ball 
bearing selection charts among the 100 pages of enginee: 
ing data to help you compute bearing loads, determine ca- 
pacities at every speed, and select the type and size bearing 
best suited to your application. Write for this 260-pag« 


catalog today 
Also write for a copy of our latest Ball Bearing Conver 


Tables which contain complete up-to-date interchange 


information 


THE FEDERAL BEARINGS CO., INC. + POUGHKEEPSIE, NEW YORK 


lakers of. Sine Ball Bea ernega 


FEDERAL BALL BEARINGS 


ONE OF AMERICA'S LEADING BALL BEARING MANUFACTURERS 


Quality since 1908 


OSA 
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MAKE TH 3 STEP TEST OF SHAKELROOFS 
AMAZING NEW FASTENING INVENTION! 


Punt" 
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DE 
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TRADE MARK А | 


h * 


THE PRE-ASSEMBLED NUT AND SHAKEPROOF LOCK WASHER Z У 


УУУУ Г 
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"Commercial" Ball-Bearing Data...*9 of a Series 


WE WILL BE GLAD TO SEND YOU COPIES OF THE PREVIOUS ADVERTISEMENTS IN THIS SERIES. 


How Schatz "Commercial" this load. One has 13 balls, As” in diameter, and 


the other has 20 balls of 14” diameter. 


Ball Bearings can cut Fig. 3 gives minimum O.D. and maximum bore 

ө — for these two bearings. For that of thirteen 91e" 
Anti-Friction Costs balls, O.D. is 2”, bore is 6”. For that of twenty 
35 to 85% V4" balls, O.D. is 244”, bore is 114". 


If Ground "Commercials" are used, the load- 


carrying capacity is increased 2.17 times. To use 
hese tables / Sc © -rcial" Be ate aig 
These tables show how Schatz "Commercial" Ball Bear the tables, it is necessary only to divide the com- 


ings can deliver require - verfo Ce i . - 
g eliver required anti-friction performance at puted equivalent radial load by 2.17. 
2 1 I 
з to !6 the cost of expensive precision bearings. : 
If thrust load is greater than radial load,a radial- 
Take, for example, an application in which the 


radial load is 290 Ib., the thrust load is 40 Ib., and 


shaft speed is 150 rpm. 


thrust or straight thrust bearing should be used. 
It will pay you to investigate the savings possible 
with "Commercials" where operating conditions are 


— [ - эол. i 
Equivalent radial load is 330 Ib. (290+40). within the load and speed limits of these versatile 


From the speed-load curve in Fig. 1, the correc- 
tion factor at 150 rpm is 1.65. Dividing 330 Ib. 


low-cost ball bearings. Or if your application requires 
it, our engineers can adapt or design a special Schatz 
by 1.65 gives 200 Ib.—the loading at 600 rpm. Ball Bearing to fit your specific job requirements— 


Fig. 2 shows two bearings which will support often at less cost than a standard precision bearing. 


a me 
į 


- 
+ 


боне Поб! 004 فا پا‎ 9 00 
> 
* 


1 


Number d Bons i terrm Dome a 


Fig. 1. Speed-load correction factors for Fig. 2. Load rating at 600 rpm of Fig. 3. Approximate maximum bore 
Commercials. This is necessary since ball complements used in Unground and minimum O.D. of Unground 
bearing life is rated at 600 rpm “Commercials.” Commercials 


THESE AND OTHER TABLES 

showing correct size and type 

“Commercial” Ball Bearings for 

various speed and loading con- 

ditions, and graphs for estimat- 

ing bearing life, are included in IL B » 
"Construction and Characteris- ($ " , 

tics of Low-Cost Ball Bearings!” 0 m m €1 C 1 4 

This technical booklet also dis- 

cusses modifications that can be 

made for special design, assem- E A L 1 E i3 H H | n Ln E 

bly and operating conditions. 

Catalog No. 11 gives data on 

the complete Schatz "Commer- 

cial” line. Write for your copies The Schatz Manufacturing Company 
today. 6758 FAIRVIEW AVENUE, POUGHKEEPSIE, N. Y. 
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Eaton 
Permanent Mold 


Gray Iron. _ — 
Castings ~>; 


HYDRAULIC 
APPLICATIONS 


Free machinability 

Dense, homogeneous structure 

Freedom from leakage under pressure 

Machines to high, mirror-like finish 

Properly annealed ; no growth or distortion after machining 


EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
FOUNDRY DIVISION: 9771 FRENCH ROAD e DETROIT 13, MICHIGAN 


O PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets è Hydraulic Valve Lifters è Valve Seat Inserts * Jet 
Engine Parts е Rotor Pumps * Motor Truck Axles * Permanent Mold Gray lron Castings * Heater-Defroster Units e Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stampings *Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 
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OIL-HYDRAULIC PUMPS © VALVES © CYLINDERS 


Look te HYDRECO 


for ALL THREE! 


AUXILIARY VALVES 


Relief, selector, check, 
cycling, unloading and 
sequence valves, also 
pressure and flow regu- 


lators and flow dividers. 


Send for Bulletin 101 showing complete 
line of gear pumps, control valves, auxiliary 
valves, cylinder assemblies and combination 
pump-valve-tank units. 


Write to 
HYDRAULIC EQUIPMENT COMPANY 


1112 EAST 222ND STREET * CLEVELAND 17, OHIO 


in a wide range of capacities 


PVT.—Combination valve and 
tank units with built- 
in pump. 

TV —Combinations of valves 
and reservoirs in vari- 
Ous sizes. 


PV —Pump and valve units 
for special applications. 


et УС JD ЈА Ја C O 
HYDRAULIC CONTROL DEVICES 


PUMPS-CYLINDERS- VALVES 


THE MARK OF QUALITY 
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3 tough fastening problems solved by 


one RIVNUT! 


К? HEN CABINET designers needed a rivet that 1) could be 


installed from one side only, 2) would serve as a nut plate 


for a knob attachment, and 3) could be installed after enameling. A 


B. F. Goodrich Rivnut proved the perfect answer 


A flat-head Rivnut was inserted in the enameled sheet metal door, 


and upset with an easy-to-operate heading tool. The knob of the 


catch was then threaded into the clean, still-intact Rivnut threads 


This simple solution saved many man-hours on this job. If you 


have a fastening problem, why not put it up to Rivnut engineers? 
Write to The B. F. Goodrich Company, Dept. PE-11, Akron, Ohio 


Compare these 4 methods of putting screw threads in thin sheet metal 


Tapped —2 threads Pierced and tapped — 


3 threads 


1. Rivnut is threaded onto 
pull-up stud of a manual 
or pneumatic heading tool. 


2. Rivnut is inserted—head 
firmly against work, tool 
at right angles to work. 


B.E Goodrich 


VNUTS 


The only one-piece 
blind rivet with threads 
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Projection welded— 
4 threads 


3. Tool lever operates pull- 
up stud, forming a bulge 
in the Rivnut shank. 


SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivnuts to fasten 
TO and fasten WITH. Explains 
construction, gives proved ap- 
plications Write for your 
free copy today to The B. F 
Goodrich Company, Depart- 
ment PE.11, Akron, Ohio 


4. After upset, Rivnut threads 
are still clean and intact, 
ready for screw attachment. 








Tell your supplier the exact purpose 
the Stainless Steel is intended for and 
how you plan to fabricate it. Then you 


will get the right steel for the job. 


Minimize your scrap losses by ordering 


the sizes that will cut to best advantage. 


Indicate, if possible, acceptable alternates 
in composition, gage, size and finish . . . 


it may speed up deliveries to you. 


| SUGGESTIONS for conserving Stainless Steel are made to assist 


you during the difficult period we face today. The withdrawal of large tonnages of 
Stainless Steel vital for rearmament- make it imperative that supplies of Stainless 
available for non-military use be made to go as far as possible. This can’t be done 
without the close cooperation of everyone concerned the steel producer, the steel 
supplier, and you, the steel user. 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND + COLUMBIA STEEL COMPANY, SAN FRANCISCO 


NATIONAL TUBE COMPANY, PITTSBURGH . TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM UNITED STATES STEEL COMPANY, PITTSBURGH 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S-S STAINLESS STEEL 





SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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To Meet the Problem of 
“EXTREMELY SEVERE USAGE” 
Ciris+ Craff specifies 

MEEHANITE. CASTINGS 


The problems of severe wear are an everpresent challenge 
to both the specifier and producer of materials. So as to 
provide real durability and maximum wear resistance 
under what Chris-Craft describe as conditions of extremely 
"severe usage", Meehanite castings are used for the cyl- 
inder liners (Fig. 1) in their new line of outboard motors 
(Fig. 2). The liner itself is subjected to precision machin- 
ing and as a result must be truly flawless in every sense. 
Furthermore, the metal structure must provide the proper 
combination and constitution necessary to resist the con- 


stant high-speed rubbing action of the pistons. Because 


the Meehanite processes permit accurate regulation and 
control of metal structure these important parts are speci- 
fied as Meehanite castings. 

In addition, the outboard flywheel (Fig. 3) is a Meehanite 
casting which must be carefully machined to an accurate 
balance and also retain a truly dimensional stability. 

The manufacture of high-quality Meehanite castings 
accurately produced to provide you with the correct com- 
bination of engineering characteristics for your job is the 
daily function of the foundries listed below. 


Take Your Casting Problems To A MEEHANITE Foundry! 


MEEHANITE PERSHING SQUARE BUILDING ‘NEW ROCHELLE, N. Y. 
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A full complement of small diameter rollers spread 
radial loads evenly over a large area, roll easily un- 
der the shock. This feature gives Torrington Needle 
Bearings a higher capacity in proportion to their size 
than any other anti-friction bearing, and assures long, 
satisfac*ory service life in the toughest applications. 


Let our engineers help you build greater staying 
power into your products with Torrington Needle 
Bearings. 

THE TORRINGTON COMPANY 


Torrington, Conn. . South Bend 21, Ind 
District Offices and Distributors in Principal Cities of United States- 
and Canoda 


TORRINGTO 


NEEDLE - SPHERICAL ROLLER - TAPERED ROLLER - STRAIGHT ROLLER - BALL . NEEDLE ROLLERS 


^ 





Let’s get the facts STRAIGHT 


about oil fog...oil mist...oil spray lubrication 


X idespread acceptance of the Norgren 


oil fog lubrication principle for air-powered 
equipment has brought many imitators, naturally 
Pride in our past achievements leads us to 
present the following facts, so that more of indus 
try interested in better lubrication will get the 
facts straight 
Norgren pioneered in the development of 
the oil fog principle of lubrication more than 
twenty years ago. Being first in the field, Norgren 
naturally had to perform all of the fundamental 
research and basic experimentation which was 
necessary. The subsequent vears of development 
have given Norgren an immense amount of en 
viable knowledge and experience about oil fog 
lubrication 
It often am ome air-oil lubri 
cators come on the market and o new fea 
'0—most 
gren lubricator 


ne of thesc 


of many new and finer improvements and still 
heads the procession in its contribution to refined 
lubrication in industry 

On high speed spindle lubrication, Norgren 
also took the lead. Fourteen years ago, we intro- 
duced the first Norgren oil fog lubricator into 
this highly specialized field —and many contribut- 
ing developments followed. At that time, spindle 
speeds of 15,000 r.p.m. were considered high 
But with this Norgren aerosol labricator sensa- 
tional results in longer bearing life were produced. 
hus, the Norgren spindle lubricator was directly 
and solely responsible for the development of 
present high spindle speeds of 100,000 r.p.m. and 
more. This Norgren oil fog principle is the most 


widely accepted method of high speed spindle 


lubrication toda: 

No—oil fog lubrication is not new today. It 
is almost as old as the Norgren organization itself. 
And in the twenty vears since it was born in our 
engineering “lab,” Norgren has always led the 
field in important developments of the oil fog 

cid in important acveiopmen ie. oil. fog 
1 Г 1 

principle. Latest evidence of this leadership is 

our announcement of the new and revolutionary 


Norgren Micro-Fog Lubricator. Watch for it! 


C. A. NORGREN CO. 
222 SANTA FE DRIVE * DENVER 9, COLORADO 
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aterials ~ AVAILABILITY 
AND TRENDS 


MORE CONTROLS Controls will tighten rapidly. National Production Authority will give 
less consideration to "hardship cases"--even those claiming materials 
shortages are causing unemployment. Big impact of defense production is 
expected by April or shortly after, when the squeeze will be far tighter. 

Laxities in enforcing shipment of various materials for stock- 
piling will soon cease. Government is already insisting on shipment of 
quotas of aluminum to stockpiles even though consumer and military 
demands have been greatly increased, 


NONFERROUS Demand for major nonferrous metals will continue well in excess of 
the available supply. "Protective buying" has upset the well-laid plans 
of purchasing agents. And the government hasn't helped any: NPA order 
M-12 limits production and use of brass millandwire mill products to 
85% (by weight) during January and February, and to 80% in March 
(compared with a similar period last year). 

Aluminum order M-7 is designed to keep civilian use of the metal to 
within 65% of what was consumed in the first six months of 1950. 

The situation in zinc is perhaps blackest of all. Order M-9 says that 
producers will not accept in any one month more than 10% of output on 
"DO" orders in zinc, Small die casters are hard hit: Unless they can 
get defense orders, many may be forced out of business. 

And to cap the climax, nonferrous prices are going up, up, up. 


STEEL EXPANSION Compared to other metals, the iron and steel availability situation 
looks almost bright. Total steel production for 1950 was approximately 
97 million tons. Present output is at annual rate of 100.5 million tons 
more than 1944, and is expected to hit 110 million tons by 1952. 


ORE RESERVES Traditional source, about 80%, of America's iron ore has been the 
Mesabi hematite from the Lake Superior region, now approaching 
exhaustion. New ore fields are being developed in the Adirondacks, in 
Labrador, in Venezuela, and in Liberia, But main steel worries are in 
the alloy field. About 90% of manganese ore requirements must be im- 
ported, Russia, formerly a major source of supply, has greatly cut 
down exports to U.S., but we are increasing imports from Africa and 
Asia. As for tungsten, most ores come from China and Korea. 


NICKEL AND We normally use more than 50% of the world's production of nickel. 

CHROMIUM Canadian producers have instituted voluntary allocations. Nickel mining 
was not appreciably stepped up during 1950, yet the demand increased 
about 35 percent. Thus, nickel is particularly tight. 

We take between 35 and 50% of the world's production of chromium, 
and previously received extensive supplies from Russia. These have 
been cut down and are now largely made up by increased imports from 
Southern Rhodesia, 


COLUMBIUM AND Columbium and cobalt have been brought under sharp restrictions. 
COBALT Officials of NPA's new power equipment division are fearful that the 


(continued on page 81) 
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Top Products in Every Line 
Cut Costs and Build Sales 
with AMERICAN PHILLIPS SCREWS 


HOW THEY CUT COSTS: From vacuum cleaners to 
vending machines; from trucks to office appliances 
and suntan lamps... manufacturers use American 
Phillips Screws to speed up production, stop spoil- 
age, and cut unit-costs. For these modern fastenings 
banish fumbling, crooked driving and scarred sur- 


faces .. . cut assembly time as much as 50%. 


HOW THEY BUILD SALES: On any product, the 
crossed-recess of American Phillips 
Screws is a "green light" to buyers 
who stop and look for an outward 
index of inward quality. They 
know that smooth-headed Ameri- 
can Phillips Screws protect prod- 
uct-performance by staying tight 


AMERICAN 
PHILLIPS 


and resisting vibration. Does your product have 
these two American Phillips advantages of cost- 
reduction and sales-promotion? No reason why 
it shouldn't . . . for American Phillips Screws always 


cost least to use. W rite for proof. 
AMERICAN SCREW COMPANY, Main Office: Providence 1, R. I. 


Plants at Willimantic, Conn., and Norristown, Pa. 
Warehouses at: Chicago 11: S89E. Mlinois St. Detroit 2: 502 Stephenson Bldg. 


ALL us 9 

15 ALL METALS: Steel, 
a — — 
Mene vosas (ai (sili 


con bronze) 
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EMERGENC Y STEELS 


STYRENE SHORTAGE 


OTHER PLASTICS 


RUBBER 


TWO ANSWERS 


orders may pose a threat to production of certain types of electrical 
equipment, requiring high permeability magnetic materials. 

Columbium is a vital stabilizing element in some stainless and heat- 
resisting steels, NPA has ordered that the entire production and use of 
columbium bearing stainless steels be reserved for defense needs. 
Conservation of columbium will come from use of titanium and tantalum 
bearing stainless steels, and especially from use of extra low carbon 
stainless steel for corrosion and heat-resistance, 


Resumed use of the N. E. steels of the last war in inevitable. Actu- 
ally,some N.E. grades have never been outof use, and are now specified 
with standard AISI numbers. N.E. steels,used very successfully during 
the last war, contain lean but well-balanced quantities of nickel, chro- 
mium and molybdenum. Heavy users of alloy steels should study N. E. 
steel specifications as quickly as possible, to see where substitutions 
can be made. 


Say "synthetic rubber" to a plastics manufacturer and watch him 
jump. That's because synthetic rubber requires huge amounts of styrene 
monomer, the main ingredient of styrene plastics. In a typical month 
in 1950,the plastics industry obtained about 21 million 1b of styrene out 
of a total supply of 43 million 1b; synthetic rubber took the rest. But by 
next June, synthetic rubber will probably take about 33 million, leaving 
about 15 million lb for plastics. 

For many products, the cellulosic plastics--cellulose acetate, buty- 
rate, and ethyl cellulose--can be substituted for polystyrene. But they 
are higher priced and here is the catch: Cotton linters and woodpulp, 
basic ingredients for the cellulosics, are both in short supply. The 
refrigerator industry will be hard hit since it has within the past few 
years swung heavily to plastics, especially polystyrene which has 
excellent low temperature properties. 


Key chemical in styrene production is benzene. On top of greatly 
increased demand for synthetic rubber, the entire chemical industry 
wants more benzene, Plastics affected by the shortage include phen- 
olics, often called the 'workhorses" of the plastics family, and nylon. 
Non-essential civilian users will have to find substitutes in a hurry. 
Polyethylene is short because of limited plant capacity but the vinyls 
are in adequate supply, and can often be substituted for rubber, for 
wire covering and similar applications. 


If we have a full scale war, our consumption will drastically be 
limited to military and only essential civilian needs, If we are lucky 
to escape war, there should be an ample supply of synthetic and enough 
natural rubber to maintain the present high quality of rubber products, 
particularly heavy duty tires, The January-February rubber ratio is 
down to 40% natural and 60% synthetic. Only a year ago we were using 
about 79% natural and 21% synthetic, 


Tightening of existing limitations indicate this is no time to try mass 
producing new items which (1) use materials on the scarce list and that 
(2) have no direct or indirect value to the mobilization effort. The switch 
will be from civilian to military needs and the manufacturer of consumer 
items will be forced to take government contracts, or he will find the 
materials he needs unavailable. 

Designers must take a good look at their products right now, and if 
possible, switch from materials that are restricted to others that will 
be in more plentiful supply. 
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"Product Quality Stepped Up... 


7 ила 


QU C. 


TURDY . . ."boy-proof". . . built to take a beating. 

These are requirements a good coaster wagon 
must meet. No one knows this better than Radio 
Steel & Míg. Co., world's largest exclusive manu- 
facturer of coaster wagons and scooters. 


Radio Steel recognized that fasteners have a lot to 
do with the ruggedness of their wagons. That's why 
they were willing to investigate the possibility that 
SPEED NUTS could provide strong, resilient, vibra- 
tion-proof fastenings. SPEED NUTS proved out on 
every test devised. Now they are the standard 
fastening method used on the entire RADIO LINER. 


of Fw, Dollara Saved! 


reports RADIO STEEL & MFG. CO. 


CHICAGO, ILLINOIS 


Primarily interested in increasing product quality, 
Radio Steel was also pleased with thousands of hours 
and dollars saved from the changeover to SPEED NUTS. 


Perhaps your product quality . . . and your profits 

. can be stepped up by SPEED NUT brand fasteners. 
The first step in finding out is to call in your 
Tinnerman representative. Also, write for your copy 
of SPEED NUT Savings Stories, a 32-page book of 
actual case histories. TINNERMAN PRODUCTS, INC., 
Box 6688, Dept. 12, Cleveland 1, Ohio. In Canada: 
Dominion Fasteners Ltd., Hamilton. In Great Britain: 
Simmonds Aerocessories, Ltd., Treforest, Wales. 


ж 


THE SPEED NUT WAY 


П Flat-type SPEED 


(2 
— 
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You Too Can Help 


CONFUSION AND INDECISION in the top ranks of our 
government carries all the way down into even some 
of the smallest bureaus, committees and departments. 
Much ado was made about the wonderful plans for 
rapid mobilization of industry. But now that the test 
has come the plans seem to be nonexistent and we see 
only mounting confusion. 

Orders for military equipment to be furnished by 
industry have been placed in only the faintest trickle. 
Procurement agencies complain that the military brass 
has not told them what is needed. Design engineers 
cannot go ahead with their plans because they have 
not been told what is required. 

In the field of materials stock piling and alloca- 
tion, there is no apparent uniformity in the regulations 
issued and many of them are illogical. For aluminum, 
the maximum inventory permitted is a 60 day supply, 
for nickel it is 30 days, for zinc it is 45 days, and 30 
days for copper. Nickel scrap can be bought and 
used without restrictions. But the use of copper scrap 
is prohibited unless it is charged against the amount 
allocated. A company that has been using one metal 
cannot switch to another metal that they have not 
used because they have had no consumption of the 
latter on which to base their allocation. 

A small undermanned federal bureau is doing all 
the allocating and handling all the complaints. They 
can and do issue orders but they have no means for 
policing them. Large companies cannot afford to 
evade the allocations. Small companies have a good 
opportunity to ignore the restrictions. 

Half-way measures never get results. Either this 
country must quickly be put on an all-out war prep- 
aration basis, or we must reconcile ourselves to facing 
continuing military reversals and a disintegration of 
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our position of world leadership. Nobody likes the 
sacrifices we must make to put through a comprehen- 
sive defense program. Hence, all-out mobilization 
is politically distasteful to those who must give the 
orders. It takes an unusual brand of courage to com- 
mit a great nation to a program of war mobilization. 

This was the situation until Charles E. Wilson, ex 
president of General Electric took over as head of 
the new defense production board. We feel sure he 
has the authority he needs, or he would not have 
accepted this position of grave responsibility. We 
know he can do the job supremely well; he proved 
that in World War II. We know he has the courage 
to do that which must be done though it be distaste- 
ful and unpopular. He has demonstrated that on 
many occasions. 

Under the leadership of Charles E. Wilson we can 
look forward to getting definite constructive decisions 
and the building of a smooth running organization 
It is a big job, one that cannot be done overnight. 
And it is to be expected that mistakes will be made. 
But progress will be at an accelerating rate. Exactly 
how fast will largely depend on the kind of support 
he gets not only politically but from the people. If 
the people are behind him that will take care of all the 
political problems that might arise. 

The time has come to get going and the time re- 
maining is growing shorter. You too can help by 
giving both moral and active support to our Director, 
Office of Defense Mobilization, Charles E. Wilson. 
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pa Cant Duy 


A BETTER BEARING 


The know-how 

of bearing making 
can't be found 

in books. 

Its been accumulated 
at New Departure 

for generations 

like folk lore. 


Nothing Kells Like a Ball... 
NEW DEPARTURE 


BALL BEARINGS 


б 
NEW DEPARTURE - DIVISION OF GENERAL MOTORS + BRISTOL CONNECTICUT 





© 
DESIGNING FOR ase 


Q 


SPECIFICATIONS — Their origin and development. How 
engineers in private industry influence the preparation 
of military specifications. 


DESIGN TRENDS — Characteristics the military look for 
in almost all equipment. 


FEDERAL RESEARCH — Who does it and how industry 
can share the benefits. 


MILITARY DIRECTORY — A breakdown of the coordi- 
nated purchasing plan. Who buys whot. 


DEFENSE ORGANIZATION — Highlighting the Depart- 
ment of Defense set up under the Unification Act. 
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125 MATERIALS SPECIFICATIONS 


i 


a 
17 PROCESS SPECIFICATIONS 


25,000 DRAWINGS 


58 TO SPECIFICATIONS 


13 TESTING AND MISCELDANEQUS SPECIFICATIONS 


Total of 213 military specifications are needed to describe the General Patton (M-46) medium tank (not shown). 
Complete design and manufacturing details are covered in 25,000 drawings, which ore part of the specificaitons. 
These figures illustrate the complexity entailed in engineering products for the military services. 


Designing for MILITARY Requirements 


Today , 
far the 
products. 


the U. S. Government is by 
world's greatest consumer of 
It is hard to think of any 
design engineer whose work is not 
or will not be affected by current 
Already, many indus- 
trial plants throughout the country 
are to some extent engaged in de- 
fense production. Others will follow. 

The 


signed 


military needs. 


same engineers who have de- 

automobiles, ma- 
chines, refrigerators or machine tools 
for civilian use are being called upon 
to plan equipment and apparatus for 
the military. Engineers face 
work and confusion. 

The statement about harder work 
is obvious. Military service is sim- 
ply more exacting than civilian serv- 
ice. The designer of an ingenious 
timing mechanism for an automatic 
dishwasher may be called on to work 
out an self-leveling gun carriage for 
an Army tank. A comparison of the 
complexities of these two products 
gives an indication of the 


washing 


harder 


increased 


86 


technical skill in- 
But complexity is only one 
factor that adds to the designer's 
burden. He must interpret specifica- 
tions; prepare detailed plans and in- 
struction books, deal with govern- 
ment inspectors, draft correspond- 
ence, collaborate with government 
engineers and specialists and concern 


ingenuity and 


volved. 


himself with many other details 
Most of the tasks itemized are 
unique to military procurement. The 
uninitiated engineer may well be con- 
fused. But some of the perplexity 
can be eliminated by the orientation 
of product engineers in government 
procedures and in the design trends 
being established by the military. 


Organization for National Security 


A glance at the simplified organ- 
ization chart of the Department of 
Defense (next page) will help de- 
signers get acquainted with their big- 
gest customer. Since World War II 
many changes have taken place. The 
Armed Forces Unification Act of 
1947 put the Army, Navy and Air 
Force under one head, the Secretary 
of Defense. 

Note well the block marked “Muni- 


tions Board”, because this compara- 
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tively new agency will influence de- 
signers’ work considerably. Every- 
thing sold to the military comes un- 
der the Munitions Board’s surveil- 
lance. This office passes on the spe- 
cifications of every piece of equip- 
ment the military buys. It decides 
which service shall do the buying of 
any particular type of equipment. 
The Army, for example, buys all 
automotive vehicles—for Navy and 
Air Force as well as itself. In effect, 
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NATIONAL SECURITY 
COUNCIL 


ASSISTANT SECRETARY 
(Comptroller) 


JOINT CHIEFS OF 
ЗТАРЕ 


DEPARTMENT OF THE 
ARMY 


Secretory 


the Munitions Board determines 


whom 


And, in 


which plants make what equipment. 


designers do business with. 


a total war, it will decide 

Critical materials are the concern 
of the Munitions Board. It supervises 
the stockpiling and allocation of such 
materials. It specifies, too, how much 
of any type of equipment a service 
Also 
Board jurisdiction are the rules of 


The of 


forms 


can have under Munitions 
doing government business. 


| 


fice approves all contract and 


decides whether procurement of a 
particular item will be on a bid o: 
negotiated basis. 

Standardization of design is an- 
other of the Munitions Board. 
It took part in negotiating the screw 
thread with Britain. At 
the present time, it is working on the 
standardization of 
the North 

Of the 


civilian-staffed 


aim 
agreement 
weapons amonz 
Atlantic Pact nations. 

various functions of the 
Munitions 
those that concern the preparation 


Board, 


of military specifications are the most 
important to product engineers. Prac- 
tically every government contract in- 
volves the necessity of meeting one 
or more of these specifications. 


PRODUCT ENGINEERING — 


ARMED FORCES 
POLICY COUNCIL 


x 


SECRETARY OF DEFENSE 


DEPUTY SECRETARY OF DEFENSE 


ur 


DEPARTMENT OF THE 
NAVY 


Secretory 


ASSISTANT 
SECRETARY 


MUNITIONS 
BOARD 


NATIONAL SECURITY 
RESOURCES BOARD 


ASSISTANT 
SECRETARY 


RESEARCH AND 
DEVELOPMENT BOARD 


DEPARTMENT OF THE 
AIR FORCE 


$есге!огу 


Design Trends in Military Equipment 


Principle aim of engineers in de- 
signing a product is good perform- 
[his holds 
product be for civilian or military use 
|. But 
performance alone is seldom suff 
The 


must consider certain other 


ance. true whether the 


(see boxed insert on this page 


ient for a successful design 
engineer 
objectives that are common to all 
equipment intended for the same 
market. Often the buyer ranks these 
supplementary design objectives on 
the same level with performance. In 
the household appliance field, for 
example, appearance is as essential 
as регіогтапсе. 


Appearance Is seldom a considera- 


but there ar 
many other factors that are. 


tion in military design 
Certain 
established bv the 


combat 


requirements 


nature of service—occur 


consistently in military specifications 
Listed below are some prominent r« 
quirements that the military services 
are repeatedly calling for. 


resents a problem that must be over 


Each rep 


come when designing to meet mili 


tary requirements. 
Fungus Proofing. Combat units op- 
hot 


gions of the world suffered consider 


erating in the and humid re 
able losses in material from fungus 
growth. Not only food and clothing, 


but tactical apparatus as well are sub 


MILITARY DESIGN OBJECTIVES 


| Performance 
2 Ease of Operation & Safety 
3 Light Weight & Small Size 


i 
i 
| 4 Ease of Maintenance 
f 
| 


5 Efficiency & Economy 


6 Durability 

7 Multi-Job Versatility 

8 Military Job Suitability 
9 Replacement Possibilities 


10 Availability 


| ——————— 
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Physics Laboratories of Sylvania Electric Products, Inc. 


Miniaturized telemetering unit for use in airborne equipment. The 
two-tube amplifier is imbedded in a thermosetting plastic material 
containing a small quantity of preservative to assure lasting protection 
against tropical fungi. The sub-miniature tubes are shock resistant 
and all components are held in all directions by the plastic for pro- 
The entire minicturization program 


tection. 


ject to damag 
attack 


electrical wire 


tungus 
| 
lary researc! 


is proofing 


an | complished. 
Radio Inter pressio 
Is required 


Radio 


neus proohi 


rotating 


equipment. radar, 


itus, 
and other ek s plav vital 
rol s in warlart » that loc inter 
lerence [ І | 

Static cha ne ‘ mutator spark 
Among 1 ( ( proper 
erounding | | 


trical connections. nutator-type 
1 


electrical care- 


ninated alto- 


fully desi 
zeth« r. 
Light-weig 


ers should rememl 


Солоон: Ве. 
ver that most mili- 
tary equipment must he transported 


back 


hind 


half-way around the world and 
again. Also. ient 


ers fast movement of fighting 


heavy equip 
lorces, 
[he services encourage the use of the 
lighter 


num, ma; 


| 
aiumt?- 


neth steel 


ictural. de- 


materials titanium, 


enesium. high-stre 


and plastics. Precise st 


example. 


is well advanced. 


alled for to minimize weight- 
factors of Check the 
possibilities of fabricated assemblies 


adding safety. 


igainst castings 


must be 


Corrosion Resistance 
thought of 
piece of equipment built for the 
Navy. This is largely 


materials 


in connection with every 


a problem of 

althoug! 
lubrication or 
| 


€ may Dt 


and finishes, 1 other 


{ 


solutions such as flow 


hermetic sealir involved. 
Established specifications usually di- 


rect the use materials and 
finishes but in 


of definite 
the case of develop- 
mental work, the desig 
to make ori 


ishes part 


ners may have 
inal selections. In fin- 
ularly man new develop- 
last 


covered b 


nents have evolved during the 


several years and ar 

specincations. 
ibstitution lor Criti 
Department of 

disclose its list of 


on the 


al Materials. 
Defense 
critical 


will not 
materials 
security. The list 
identifies the 
materials but also indicates how much 


f 


of each would bi 


ds of 


groun 
presumably not only 


available for essen- 


tial purposes in wartime. 
from the 
reports of mate rials being 


th 


From past 
published 
stor kpiled, 


be in short sup- 


experience and 


following ma 
aluminum, copper. as- 


‹ obalt, 


\ 
plv: rubber. 
be 


stos, mica, cerium alloys, 


) 
I RODUCT 


Air Materiel Command 
Lightweight construction is accomplished not only by proper structural 
design and choice of materials, but sometimes by devising completely 
new equipment. The liquid oxygen converter for airplanes is an 
Tanks required with the gaseous type oxygen breathing 
systems are on the left while the new liquid oxygen converter that 
will replace these on the right. The saving in weight is apparent. 


molybdenum, stainless 
cork, shellac. 


antimony, tin 


í hre mum, 
steel, 


zinc. man 


tantalum, lead, 


anese, and 
others. Equipment specifications often 
recommend 


those 


materials to re- 


may be scarce. In 


alternate 
that 
new developments, a designer should 
try to recommend 
rials. He should 
the military ag 


place 


substitute mate- 


also get advice from 
ncies on what prior- 
ity the equipment would rate in war- 
time 


to help him materials. 


a high 


worry 


choose 
For example, the designer of 
priority radar set need not 
about copper shortages. 
Waterproofing is a requirement 
that ranges from moisture resistance 
to the ability to operate under water. 
[he latter 


tor many 


characteristic is specified 


Water- 


solely the de- 


ordnance vehicles. 


proofing is ordinarily 
signers problem. The military specifi- 


cation gives the 


stand- 
met and lets the 
product engineer proceed from there. 

lir-cooled Engines are being 
looked for bv the militarv. Main ob- 
ject of course is the adaptability of 
such engines for operation in differ- 
ent climates. 


performance 
ards that must be 


Standardization of Parts is a pro- 
gram that all branches of the military 
are pushing. The aim is to simplify 
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National Advisory Committee for Aeronautics 
“Cold weather kits” are tested in rooms such as shown. This is the 
Icing Research Tunnel of the NACA in Cleveland. Military specifica- 
tions of all types of equipment often call for satisfactory operation ot 
sub-zero temperatures. In such cases, the equipment may require 
special auxiliaries to permit starting and satisfactory operation. The 
designer must specify or provide these as a group or kit of accessories. 





e c 





Air-cooled engines, 24-volt electrical systems and waterproofness are 
some of the design characteristics of this three-quarter ton army truck 
Designers also had to provide standardized grease fittings and use 
standard military paints. The vehicle must be suited for operation on 
the low octane sasolines and with Arctic-grade lubricants. Truck is 
shown during tests underway at the Army's Aberdeen Proving Ground 


production, servicing and spare parts 
stocking Technical societies and 
standards groups are cooperating 
Designers should keep abreast of the 
standardization program in their 
particular field of endeavor. On de- 
velopmental contracts, the govern 
ment indicates any standard parts 
that are to be used. 

Ease of Maintenance is important 
and applicable to all equipment. 
[his is a carrvover of civilian de- 
sign objectives but the military hold 
it in much greater regard. It should 
be provided for in the original design 
because the military may ask rede- 
sign or reject the equipment alto- 
gether on the basis of serviceability. 

Shockproofing is left entirely up to 
designers. Military specifications de- 
scribe what shock tests must be met 
by the equipment but the engineer 
must decide for himself how to ac- 
complish the degree of shockproof- 
ness called for. 

{rtic Grade Lubricants will be 
specified for all military equipment. 
[he designer is not free to recom- 
mend the optimum lubricant. Pro- 
vide for this requirement in the 
original design. The lighter oils and 
greases may limit shaft speeds and 
necessitate special seals. 
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National Bureau of Standards 


Printed circuits, a development of 
Federal research, are now a full grown 
trend in military design. Above are 
some arrangements of circuits. The 
circuit can be printed directly on the 
outside of a miniature or sub-minia- 
ture tube. The tube at the left is fur- 
nished with a cylindrical ceramic base 
on which the circuit is printed. 


X-ray photograph illustrates the struc- 
tural superiority of ruggedized elec- 
tron tubes over standard designs. Com- 
pare the heavy, rigid arrangement at 
with that of the standard tube 
. In eddition to working out test 
Bureau of Standards is it- 
developing new kinds of rugged- 
tubes. 
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Ruggedization of electronic equip- 
ment is a combined government—in- 
dustry program. Electron tubes are 
principally affected. The develop- 
ment of ruggedized components is 
still in the early stages. But before 
specifying tubes for electronic equip- 
ment, check as to whether ruggedized 
versions are available. 

Easy Disassembly for Shipment is 
especially required of heavy or bulky 
equipment. When a designer finds it 
difficult to reduce weight and size, 
he may make compensations by par- 
ticular emphasis on features for rapid 
disassembly. 

ii РӘК. Miniaturization о} Electronic 
U. & — Feu» Equipment is a high priority develop- 
Tie-down points and lifting attachments must be provided on heavy equipment to focilitote ment effort of military and industry 


shipment. Such requirements, though apparently minor, may pose a sizeable design problem. research. Printed circuits and sub- 
The M-26 tank pictured above is securely roped to a flatcar near the Korean front. miniature tubes are becoming widely 


used in radio, radar and all airborne 
eS Se a d А | electronic equipment. Miniaturiza- 


ME tion will eventually be required of 
e . other military equipment, such as cal- 
н : A EE culators and machine controls. 


Cold-Weather Kits must be sup- 
plied with many items of equipment. 
For any particular piece of equip- 
ment designers may be required to 
supply a group of accessories that 
would enable the starting and satis- 
factory operation of that equipment. 
In some cases, auxiliary heaters must 
actually be supplied. 


HERMETICALLY SEALED AMPLIFIER 


of Standards а 
Comblestion of conent design trends is evident tn this банане 60 cycle, intermediate Processing 
frequency amplifier. It is extremely rugged, yet so designed that modifications of circuitry » 3 
| operating frequency can easily be made. The amplifier is hermeticelly sealed in a 2 
tainer. This has a soldered-down metal strip that can be twisted off to unseal -—— Specifications 
(in the same monner that a vacuum-type coffee con is opened) if repairs become necessary. 


Most government supplies are pur- 
chased on the basis of printed specifi- 


cations which describe the quality, 
Ease of disassembly is important to the military services for reasons of serviceability and grade, size and other characteristics 
tronsportobility. There are no rigid specifications for this feoture, yet it is insisted on. Above of the articles desired. Specifications 

` is shown the cab and firewall of o disassembled 6x6 truck. being unloaded from a transport . . . . 
— also include information concerning 


Oficial Department of Defense Photo. required inspection, tests, packing, 
spare parts, plans and instruction 
books. Use of such specifications 
tends to standardize government 
property. It speeds procurement, puts 
all bidders on an equal footing, makes 
inspection easier and avoids many 
questions and disputes. 

The design engineer becomes in- 
volved with government specifica- 
tions the moment his firm turns to 
government work. An important fact 
to note is that no specification is 
ever drawn up without the advice of 
designers in private industry. 





12 Conditions, Alloy steel bars covered 
by this specification shall be hot-rolled or 
cold-finished, as specified. (See 3.2.) 


1.2.1 Hot-rolled alloy 


furnished in 
— 


CHROMIUM STEELS 


Ё 
ur 
TAMLE 10- CHROMIUM ТЕРТЯ (бе Norr onder Tabie 12) SS. 
Ladle Chemical Composition Limits, — iri 
als 
i | | | + ÍN 
J— | е і ж P Max | 8 Max s | Cr Number 
| 043-048 | 070-090 | 000 
| | 073-100) 0.000 
043-0. | 075 0.040 
0.040 
0 040 
0 040 
0 040 
0.000 
0 040 
0040 
0.040 
0.040 
0040 
0025 
0025 
0025 


Percent 


0.55—0 75 
020—035 


5045 
5046 


0 70—0 90 


00 
075—1 00 


FS 5045 


030-035 | 055-015 | FS 5046 


020-035 | 020-035 | 
0200.35 | 070-090 | 
0.30-0.35 | 0270-00 
020-035 | 090-110 | 
020-035 | 075-100 | 
0.20-0.35 | 0.80-1 05 
0.20-0.35 | 0.70-0.90 
0.20-0.35 | 0.70-0.90 
030-0.35 | 0.85-1.15 | 
0.20-0.35 | 0.70-0 90 
020-0.35 | 0.90-1.20 si 
029-025 | 070050] smo 
| 0:20-0.35 | 0.40-0.60 | Es0100 
| 020-035 | 090-115 | Es1100 


0.20-0.35 | 1 30-160 e 


sas uif e n" 


0.040 
0.040 
0.040 
0 040 
0.040 
0.040 
0.040 
0040 
0.040 
0.040 
0 040 
0 040 
0 040 
0025 
0025 
0.025 


670—090 
050—110 
075 100 
om 106 
070- 090 
070—090 
0585 115 
070—099 
ow 120 
oo aM 


ою 240 
озю 115 
130 00 


040 


0.70—0 90 ою 


070—090 | 
060—0 #0 
060—0 0 
070—090 | 
0.76 —0 90 
070—0 95 
0 70—0 90 
070—090 | 
075—100 


Fs 5120 
FS 5130 
FS 5132 
FS 5135 
Fs 5147 
FS 5145 
FS 5147 
FS 5150 
FS 5152 
FS 5100 


5120 
5130 
5132 
5135 
5140 
5145 
5147 
5150 


- 035 
4 35 
435 

0 20—0 35 

120 —0 35 

) 30—9 35 


040 
040 
0 
040 
040 


ms 
025 


| 0450.52 | 0.70-0.95 
| 48.053 | 070-090 
0450.55 | 070-090 
0.55-0.65 | 0.75-1.00 
0.95-1 10 | 025-045 
0.95-1.10 | 0.25-0.45 
0.95-1.10 | 0.25-0 45 


020—035 
0 20—0 35 
035 | 


025—045 | 
FS E50100 ' 025 045 


020 
FS E51100 


Writers of military specifications attempt as 
far as possible to observe industry standards. 
Study the above comparison of the SAE and 
Federal specifications for chromium steels. 


Types of Specifications 
There are two general classifica- 
tions: 
(a) Performance 
are most 


Specifications 

These de- 
scribe equipment in terms of 
what is must do and what tests 
it must meet. The specification 
for a drinking fountain, for ex- 
ample, requires the cooling of 
a certain quantity of water un- 
der definite conditions of ambi- 
ent, incoming-water and outlet 
water temperatures. 

(b) Detail Specifications describe 
the equipment completely and 
precisely. Sufficient information 
is included to enable any quali- 
fied manufacturer to put the ap- 
paratus into production. Design 
drawings and data on manufac- 
turing processes are part of the 
detail specification. All com- 
ponents, including materials and 
finishes, of the equipment are 
similarly described. Most ord- 
nance material (tanks, guns, 
etc.) is covered by detail specs. 


common. 


Coordinated Military Specifications 


Before unification, each of the var- 
ious service branches wrote its own 
specifications. Various specification 
groups were designated as Army, 
Navy, Bureau of Ships, Army Air 
Force, Signal Corps, Bureau of Aero- 
nautics and so on. Often, two or 
more branches had different specifi- 
cations covering the same item. 

Some attempt at coordination was 
made towards the end of the last war 
with the formulation of Joint Army- 
Navy (JAN) specifications. But it 
remained for the Munitions Board to 
begin in 1947 an intensive program 
to eliminate duplication. This agency 
requires that all new specifications— 
regardless of the branch in which 
they originate—be termed Military 
(MIL) Specifications. In time, also, 
all existing Army, Navy, Buships, 
etc. specifications must be reissued 
as coordinated Military Specifica 
tions. Eventually, all service branches 
will use the same specifications in 
procurement. 


The seed of a specification is 
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planted when someone in a military 
branch notes the need for an item not 
covered by an existing specifica- 
tion. The someone may be a mem- 
ber of a combat group, a tactical ex- 
pert in Washington or a civilian 
specialist. The originator, together 
with all interested parties within his 
own branch of service, writes a de- 
scription of what the equipment will 
be required to do. The preliminary 
description includes data on power 
supply, temperature and humidity 
conditions, weight limitation, whether 
shockproofness is required, and other 
factors. 

After the originating agency has 
prepared the preliminary specifica- 
tions, they are circulated to the other 
military services. Each of the latter 
groups, if interested in the project, 
amplifies the description by adding 
whatever requirements are called for 
to make the equipment suitable for 
its own purposes. After approval by 
the Joint Chiefs of Staff, the com- 
bined preliminary specifications are 
called, “Joint Military Characteris- 
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ONE OF ARMED SERVICES 


(a) finds need for a new product 


or material. 


(b) prepares idealized description 
or "military characteristics" for 


item. 


(«) proposes project to the Muni- 


tions Board. 


NI — 


tics". It should be noted that the lat- 
ter represent an ideal design objec- 
tive. Some of the requirements may 
be impossible or impractical to meet. 
On the other hand, a military specifi- 
cation is a design description of an 
item that is known to be producible. 
Before the characteristics 
are transformed into a specification, 
compromises are to be expected. 

In the next step, the military char- 
acteristics are submitted to the Muni- 
tions Board, who designates one of 
the military departments as the pre- 
paring activity. The initial draft” of 
the specification is developed by the 
engineering staff of the activity. In 
the course of the project, the engi- 


militarv 


neers of the preparing activity con- 
fer with engineers of other interested 
military departments, with commit- 
tees from technical societies such as 
ASME, SAE, AIEE and ASA and 
with members of private industry. Tt 
is at this stage of the work that wide 
variances between militarv aims and 
the standard practices of private in- 
dustry are ironed out. The advice and 
complaints from design engineers of 
firms who may be called upon to pro- 
duce the equipment are given careful 
consideration by the preparing activ- 
itv of the government. 

When the draft of a specification is 
completed, copies are made and cir- 
culated to the various military 
branches and to representative pri- 
vate firms as well. Based on the com- 
ments from these reviewers, the spe- 
cifications are amended. The prepar- 
ing activity turns the final draft over 
to the Munitions Board, who super- 
vises the printing of the specification 
and assigns the procuremeat of the 
equipment to one branch of the mili- 
tary. The latter will buy the equip- 
ment for any of the armed services 
that have need for it. 


9? 


(a) approves project. 


(b) circulates military characteris- 


for additions. 


(с) designates preparing activity 


or non-military agency). 


О | 


Developmental Contracts 


The procedure described above is 
satisfactory when the item involved 
is commercially available or differs 
only slightly from a standard com- 
mercial item. A specification for a 
meat grinder or for general purpose 
rubber compounds could be handled 
in this manner. However, very often 
the military services find need for 
equipment or material that have no 
commercial counterpart or that must 
depart radically from civilian prac- 
An air-cooled truck engine and 
the jet airplane power plants are 


tice. 


comparatively recent examples. 
Specifications for such equipment 
cannot be worked up at the confer- 
ence table. The preparation of an ac- 
ceptable specification entails varying 
amounts of basic and applied re- 
search. drawing board labor, manu- 
facturing studies, and laboratory and 
field tests. In most cases, the govern- 
ment looks to engineers in private in- 
dustry to do the development of new 
equipment and materials. When a 
need arises, the originating branch 
of the services draws up appropriate 
military characteristics—just as un- 
der the previous conditions. Again, 
these are submitted to the Munitions 
Board, who designates one of the 
service branches as the preparing ac- 
tivity. In this case, principal task of 
the latter is to coordinate and ex- 
pedite the steps in development. 


Award of Developmental Contracts 


Developmental contracts are 
awarded on both bid and negotiated 
basis. If the preparing activity knows 
of two or more firms that are capable 
of undertaking the project, these are 
supplied copies of the Joint Military 
Characteristics and asked to submit 
proposals. Acting on these proposals, 


Propuct 


MUNITIONS BOARD 


(which may be either military 


PREPARING ACTIVITY 


(a) confers with engineers of pri- 
vote industry re feasibility of 


military characteristics 


tics to other interested services 


(b) confers with committees from 
technical societies and stond- 
ards agencies on compotibility 


with industry stondords 


(«) meets with other government 
departments re their require- 


ments. 


the preparing activity awards a de- 
velopmental contract to the lowest 
acceptable bidder. In some cases, the 
project is broken up and develop- 
mental contracts given to two or more 
firms. 

On the other hand, the preparing 
activity may consider that one spe- 
cific firm alone has the resources, 
organization and manufacturing ex- 
perience needed to undertake devel- 
opment of the equipment in question. 
The activity can approach this firm 
directly and negotiate terms of a de- 
velopmental contract without the for- 
mality of requesting bids. 

A developmental contract usually 
calls for the firm to deliver a certain 
number of production models for test 
purposes. It is definitely not a quan- 
tity order. 

After award, the project is turned 
over to the product engineers of the 
firm holding the developmental con- 
tract. From this point on, the work 
of these engineers is observed closely 
by the personnel of the coordinating 
military activity. The government 
engineers .not only try to expedite 
execution of the contract terms and 
assure that the military characteris- 
tics are being complied with, but also 
offer technical If some 
portion of the military characteristics 
is impractical to accomplish, the co- 
ordinating activity the 
requirement. 


assistance. 


may waive 


Completion of Specification 


When the production models are 
completed, they are subjected to labo- 
ratory tests and then to field tests. 
Any "bugs" uncovered during these 
tests are corrected and the design 
finalized. The specifications are then 
prepared on the basis of the approved 
models. Specifications that result 
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PREPARING ACTIVITY 


la) makes first draft of specifi- to) 


cation. 


tivihes 


(b) circulates draft to industry for 


final comments. lb 


(с) circulates draft to other inter- 


ested military activities for 


review. 


from developmental contracts are 
always of the “detail” type. In other 
words they include complete assem- 
ably and parts drawings, tooling in- 
formation and other manufacturing 


data. The intent of the government 


CASE HISTORY 
X-ray Apparatus Designforthe Military 


During war, 


the last the U. S. 
Army purchased for the most part 
standard commercial X-ray equip- 
ment, such as that used in civilian 
hospitals. The personnel of the Medi- 
cal Corps soon found this type of 
equipment to be unsuitable for field 
service. It was heavy and bulky and 
not rugged enough to withstand the 
rougn handling in military use. 
The field personnel made these 
conditions known to the Army Sur- 
geon General, who has jurisdiction 
over this type of equipment. It was 
decided to remedy the situation. 
First step taken by the Surgeon 
General's department was to deter- 
mine what characteristics are desir- 
able in military X-ray equipment. 
Field equipment should combine 
ruggedness with light weight, use 
standardized components and have as 
few separate parts as possible. These 
features must be embodied in ap- 
paratus which is easily assembled, 
simple to operate, and flexible enough 
to be used for diagnostic work under 
a wide variety of conditions. It 
should provide for fluoroscopic ex- 
aminations as well as radiographic 
work with permanent film records. 
These were the main requirements 
in the military characteristics as 
drawn up by the Surgeon General. 
The National Bureau of Standards 


PREPARING ACTIVITY 


reconciles 


sends 


Boord 


С 


wate industry and military oc- 


draft to Munition 


is to avoid having to rely on the 


developing firm as a proprietary 
source. The developing firm does, of 
course, have an edge on competitors 
when bids for quantity contracts are 


advertised. 


was appointed as the preparing ac- 
tivity. The Bureau was approached 
in this case because it is conducting 
considerable research in the electrical 
field and has a large number of 
qualified engineers and scientists in 
its employ. 

It was evident from the start that 
the needed equipment would differ 
substantially from commercial models 
and that a complete developmental 
program was called for. The Bureau, 
therefore, had to amplify the pre- 
liminary military characteristics suffi- 
ciently so that developmental con- 
tracts could be written around them. 

The Bureau of Standards called 
on research consultants, X-ray manu- 
facturers and army roentgenologists 
to aid the Bureau’s own specialists. 
There were numerous exchanges of 
ideas among these various technical 
groups—both at conferences 
through correspondence. 


and 
It was at 
this stage of the procedure that the 
product engineers of private industry 
had the opportunity of contributing 
their opinions and suggestions. Any 
complaints by civilian engineers 
about requirements that were imprac- 
tical, unnecessarily severe or contrary 
to industry standards were given con- 
sideration. 


After 


discussions, 


conclusion 
the 


of the various 
characteristics for 
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MUNITIONS BOARD 
(a) reviews draft and approves it. 
(b) sends to Printer. 


(с) checks page proofs and ar- 
ranges for distribution. 


the X-ray equipment were prepared, 
then circulated to industry and inter- 
ested Government acitivities for final 
comment. When the last minute 
changes were made, the Joint Mili- 
tary Characteristics 


were in final 


form. 


Developmental Contracts 


Up to this point, everything was 
on paper. Development of the Joint 
Military Characteristics into working 
X-ray equipment was yet to be under- 
taken. This was job for private in- 
dustry. To get things under way, 
the Bureau of Standards sent copies 
of the Military Characteristics to 
X-ray manufacturers, requesting bids. 
Twenty firms sent proposals. 

On the basis of cost and ability, the 
Bureau of Standards selected several 
firms to do the work. 
awarded 


1 hese were 
Developmental Contracts. 
Such contracts usually call for the 
furnishing of several working models 
of wanted equipment. They are not 
orders for large quantities. 

The General Electric X-ray Corpo- 
ration was selected to develop a tilt- 
ing radiographic and fluoroscopic 
table and tube stand, a 100 kilovolt, 
100 milliampere full wave generator 
and an X-ray tube unit. The Westing- 
house Electric Corporation соп- 
tracted to design an exceptionally 
lightweight portable X-ray unit of 
85 kilovolts and 15 milliamperes cap- 
acity as well as film processing equip- 
ment. The Kelley-Koett Company 
was awarded a contract to build a 
lightweight transportable horizontal 
table with provision for a limited 
amount of fluoroscopy. 


Design Features of Test Models 


is an example of the successful 
conversion of military characteristics 


Q3 





High voltage transformer unit for X-ray equipment. One outstand- 
ing design feature adopted to make this unit satisfactory for 
military service is the use of gas in place of oil insulation. The sul- 
fur hexafluoride gas is non-inflammable, odorless, 
and non-toxic. The unit is considerably lighter than 
similor transformers using oil as the insulating medium. 


Engineers of government and private industry collaborated in the design and development 
of this radiographic and fluoroscopic table. The design was undertaken ot the request 
of the fighting forces who found standard commercial X-ray apparatus unsuited for 
field service. The table is lightweight, snock-resistant and easily disassembled for shipment. 


into practical production models, 
consider General Electric’s equip- 
ment. It is intended for fixed hospi- 
tals, but may be used in a simplified 
form in excavation hospitals, aboard 
ship and in overseas base hospitals. 
All of the major professional re- 
quirements for fixed X-ray installa- 
tions are provided for. But the new 
designs differ from conventional ones 
in several ways. 

The engineering approach was to 
reduce size and weight without sacri- 
ficing strength or function. 
omitting all frills, the dis- 
tributes the structural metal to give 


Besides 


design 


highest strength for a given weight. 
Basic fabricated of 
either alumi- 
of aluminum 
lightens the entire assembly and sim- 


structures are 


standard sheet metal, 


num or steel. The use 
plifies the packaging problem. A 
"building block" has 


followed so that certain components 


scheme been 
can be omitted, leaving lighter and 
simpler units for use in mobile in- 
stallations. 

Ihe radiographic and fluoroscopic 
of a table 
base which links with floor-mounted 
metal rails supporting the tube stand. 


table consists essentially 


The base and floor rails form a verv 
which is arranged 
with a single pivot to support the 


stable structure, 
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table frame. This contains a coun- 
ter-balance for the fluoroscopic car- 
riage. The table frame also carries 
Bucky diaphragm 
with collapsible guards to stop scat- 
tered radiation. The table mav be 
tilted either with a variable-speed 
hydraulic drive or with a hand tilt 
mechanism, and is readily disassem- 


a reciprocating 


bled into lightweight components of 
convenient size for handling. 

The 100 kilovolt, 100 milliampere, 
full-wave rectifier uses sulphur hexa- 
fluoride gas instead of oil as its in- 
sulating Sulphur hexa- 
fluoride is non-inflammable, tasteless, 
Slight con- 

of the gas with the air 
seriously 


medium. 


odorless, and non-toxic. 
tamination 
does not reduce its insu- 
lating properties, whereas contami- 
nation of oil insulation is a much 
more serious problem. The gas is 
lighter and is much easier to handle. 

The generator unit employs rec- 
tifier tubes of an entirely new design 
in which the structure ex- 
tends to the outside of the envelope 
to provide increased strength. The 
glass envelope is corrugated to give 


anode 


the necessary voltage creepage path 
in a shorter than normal tube. The 
tubes are further protected by shock 


mountings so that they can be shipped 


in place without danger of damage. 


Bureau of Standards Contributions 
The Bureau of course kept in close 
contact with the product engineers 
of the contracting Bureau 
researchers and engineers assisted in 


firms. 


the design work wherever possible 
and coordinated the efforts of all 
concerned. One factor Bureau people 
watched closely as the work pro- 
gressed was compliance of the ap- 
paratus with the latest design trends 
being prescribed for all military 
equipment. Take shockproofness and 
standardization for example. 

Minor, yet critical, components of 
X-ray equipment are the cable bush- 
ings. The Bureau carried out an in- 
vestigation to obtain a single shock- 
proof bushing that could be speci- 
fied as standard for all military X-ray 
apparatus. Detailed specifications 
are now being prepared for a suitable 
type of cable bushing. 

Another problem 
selection of a 


the 
of electrical 
power for the X-ray equipment. The 
Bureau is now testing a variety of 


involved 
source 


gasoline-powered generator sets to 
determine which of them is most suit- 
able for the application and to dis- 
cover the necessary modifications of 
X-ray apparatus for successful 
eration on such power sources, 

Testing is an important Bureau 


op- 
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function. 
ment 


Throughout the develop- 
program, the Bureau tested 
many components and sub-assemblies 
to determine their compliance with 
the requirements of the military 
characteristics. At the present time, 
exhaustive tests are being run on the 
completed X-ray apparatus supplied 
under the developmental contracts. 
When the Bureau is satisfied that the 
specifications laid down in the mili- 
tary characteristics have been met, 
the equipment will be turned over 
to the fighting forces for field tests. 

Any difficulties uncovered during 
the field tests will be remedied by 
appropriate modifications to the ap- 
paratus and to the preliminary spe- 


cifications. The latter will then be 


How fo Get Copies 


Lists of applicable military specifi- 
cations are made part of all contracts 
and invitations to bid. A designer 
wishing to obtain copies of specifi- 
cations for use in connection with a 
bid or contract can obtain them di- 
rectly from the purchasing activity. 

There are times when an engineer 
may want to determine what specifi- 
cations exist on a particular subject. 
Or, he may need a copy of a specifi- 
cation for use other than in reference 
to a bid or contract. In either case, 
it is best to begin with an index of 
specifications. The several indexes 
available list specifications by title 
and number and indicate which de- 
partment is the custodian (or dis- 
tributor) of each specification. 

Eventually, under the Munitions 
Board program of coordination, there 
will be a single index covering all 
military specifications. But at pres- 
ent the majority of specifications are 
uncoordinated. Thus, it may be neces- 
sary to consult several indexes when 
specification 
sought. 


information is being 

Indexes of government specifica- 
tions, and in some cases copies of the 
specifications, may be consulted at 
United States Government Depository 
libraries in many communities. 
Names and locations of Depository 
libraries can be learned from any 
Department of Commerce field office. 

Below are listed the indexes of 
government specifications. Publica- 
tions marked with an asterisk (*) are 


ready for finalization. To do this, 
the Munitions*Board will have the 
detail specifications printed and cir- 
culated to the Army, Navy and Air 
Corps. When all have approved, 
the Munitions Board will list the 
specifications for the various X-ray 
apparatus as Fully Coordinated 
Military Specifications. 

In this case, since the government 
paid for the development work, the 
specifications include complete sets 
of manufacturing plans. Sufficient 
data are included to enable any quali- 
fied manufacturer to put the equip- 
ment into production. Whenever any 
of the military branches require 
X-ray apparatus, it can be obtained 
on the basis of competitive bidding. 


of Specifications 


sold by the Superintendent of Docu- 
ments, U. S. Government Printing 
Office, Washington 25, D. C. Others 
should be requested the 
agencies named. 


from 


l. United States Army Index of Speci- 
fications (Including MIL and JAN Stand- 
ards) * 

Published each January. Price $1.50 by 

subscription, including 12 monthly sup- 

plements. Covers Army Specifications, 

Military Specifications and Federal Spe- 

cifications. About 500 pages. 

2. Navy Department Specifications, in- 
cluding Military Specifications, Federal 
Specifications, Bureau Specifications 
(Navy), General Specifications for Inspec- 
tion of Materials. 

Available from Bureau of Supplies and 

Accounts, Navy Department, Washington 

Z D C 

3. Joint Aeronautical Specifications. 

Write to the Commanding Officer, U. S. 

Naval Air Development Station, Johns- 

ville, Pennsylvania. 

4. Index of Specifications and Bulletins 
Approved for U. S. Air Force Procurement. 

Distributed by the Procurement Division, 

Headquarters, Air Material Command, 

Wright-Patterson Air Force Base, Day- 

ton, Ohio. 

5. Federal Specifications Index, (Part 1, 
Section 4 of the Federal Stock Catalog) *, 
revised to April 1950. Price 35 cents. 

6. National Directory of 
Specifications.* 

Prepared by the National Bureau of 

Standards. Classified and alphabetical 

lists and brief descriptions of specifica- 

tions of nationally recognized societies, 
committees and organizations. Also in- 
cludes under each product classification 
brief references to applicable govern- 

ment specifications. Published in 1945. 

1311 pages, Clothbound. $4. Supplement, 

1947. 322 pages. $2.25. 


Commodity 
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Who To Contact 


The basic task of any product en- 
gineer is to design equipment that is 
acceptable to the customer. And to 
know what the customer wanis, it is 
usually contact him 
either personally or through a sales 
representative. This fact is uni- 
versally true, whether the buyer be a 
civilian the U. S. Government. 
Now especially, engineers will find 


necessary to 


or 


increasing need to approach govern- 
ment personnel. It may be desired, 
for example, to request copies of 
specifications, to ask clarification of 
spec requirements, to offer equip- 
ment for testing, to propose a change 
in specifications or to ask to be in- 
cluded on bidders lists. 

Even persons experienced in deal- 
ing with the government have diffi- 
culty learning who to contact as new 
problems arise. This is to be ex- 
pected in view of the government's 
vast The direct ap- 
proach is seldom practical. It is 
recommended that at least the first 
contacts on a particular problem be 
made through the cognizant purchas- 
ing office. The later will either handle 
the matter or refer it to the proper 
individual Thereafter, 
person-to-person be 
made. 


organization. 


or agencv. 


contacts may 


Coordinated Procurement 

Purchase responsibility for the ma- 
jority of items used by the military 
departments has been assigned to a 
single department or agency. Conse- 
quently, where the departments for- 
merly purchased these items inde- 
pendently, the purchasing is now per- 
formed by a single element of the 
Department of Defense. For example, 
all hand tools are now purchased by 
the Navy, regardless of what branch 
of the military has need for them. 
Munitions Board is responsible for 
the assignment of procurement re- 
sponsibilities among the several mili- 
tary departments. 

The addresses of the various pur- 
chasing offices are listed on these 
pages. To discover which office to 
contact, consult the table, “Military 
Supplies and Who Buys Them”, also 
given on these pages. This table in- 
cludes all equipment and apparatus 
that has been assigned to a particular 
office under the Munitions Board’s 
plan of coordinated procurement. 
To find a military contact for any 
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“Ofcial U. S. Navy Photograph” 


Drafting room, 489 feet long by 20 feet wide, is a part of the Tech- 
nical Services Department oí the Naval Ordnance Laboratory, White 
Oak, Maryland. When fully staffed this drafting room will have a staff 
of 60 draftsmen and a clerical force of 10. Majority of the basic de- 
sign work for the Ordnance Laboratory is done in this room. 


item not included on this list, get 
touch with the following: 


CENTRAL MILITARY PROCUREMENT 


INFORMATION OFFICE 
Room 3-D-760 the Pentagon 
Washington 25, D. ( 
RE public 6700, Extension 75321 


The above office is operated bv the 
Munitions Board especially for the 


“Oficial U. S. Navy Photograph” 
Calculators speed the solution of many scientific problems. This 
one at Dahlgren, Virginia, is now being used by the Novy. 
Feeding of the problem to the machine may require a half day. 
The answer comes back in a few seconds. The some problem 
would take at least two weeks on a conventional adding machine. 


help and guidance of private indus- tion equipment and fire-fighting and 


try. Representatives of the three serv- 
there to 
military 


ices are stationed answer 


questions about procure- 


ment and make referrals to the pur- 
chasing offices that are interested in 


any specific product. Inquiries can 


be made bv wire, telephone, letter or 


|" rsonal visit 


Government-Sponsored Research 


It is important for product engi- 
neers to watch the progress and re- 
sults of 


sear h 


government-sponsored re- 
First of all, such 
accurate 


programs. 
forecast of 
tomorrow's trends in military design. 


research is an 


Many current research projects will 
be reflected in future mili- 
Secondly, the 


problems being worked out by re- 


certainly 
tary specifications. 
searchers affect the design of equip- 
not only for 
lor private 


the militarv but 
industry and civilians 
A greater part of all Ameri 
can research is government (or 


ment 


as well. 
tax- 
payer) sponsored and it behooves de- 
signers to obtain as much benefit as 
possible from the various programs. 

The of cur- 


rent research projects are very great. 


number and variety 


Materials, production processes, fin- 
electrical 
assembly 


ishes, machine elements, 


equipment and devices, 


methods and hydraulic and pneu- 


matic systems are represented in the 


list of projects. For example, consider 
one installation, the Army Engineer 
Research and Development Labora- 
tories (ERDL) at Fort Belvoir, Va. 

The ERDL has a four-fold purpose. 
First, it develops new Engineer equip- 
ment for use by the Army. 
modifies 


Second, 
existing 
equipment, when practic al, to meet 


it redesigns or 


new requirements. Third, it evalua- 
tes and adapts commercial engineer- 
And, 
fourth, it evolves the technical meth- 
ods for the employment of this equip- 
ment. 

Work of the ERDL covers the 
scientific field from the growing of 
halide crystals, used in certain phases 
of infrared work, to the field testing 
of bulldozers and heavy-duty cranes. 


ing equipment to military uses. 


Included are such diverse develop- 
ments as equipment for surveying, 
mapping, and map reproduction; de- 
ception and fixed bridges; basic re- 


search in Artic problems: construc- 


PRODUCT 


gas-generation equipment. 

New designs are generally tested 
both in the laboratory under acceler- 
ated wear and performance tests, and 
in the field over a period of time. 
At the ERDL. a number of depart- 
ments or separate laboratories are 
maintained with appropriate testing 
equipment. ERDL has 24 buildings. 
including machine and woodworking 
shops. Carrying out the laboratory 
1.400 engineers. 
i for 
proofing and related work! and other 
specialists, The ERDL 
climatic test chambers where an 
entire truck can be driven for Arctic. 
tropic or desert testing. Doubtless 
this brief resume of the activities of 
a single 


testing are some 


chemists, mycologists fungus 


has several 


agency should prove that 


is the concern of 


of his 


military research 


every designer, regardless 


specialization. 


Coordination of Research Efforts 


Until recent years, government re- 
search agencies acted independently 
and had little interrelation. Duplica- 
tion Today, this 
situation is relieved by the existence 
of the National Science Foundation 
and the Defense Department's Re- 
search 


was considerable. 


and Development Board 
(RDB). The former is as yet only in 
the process of formation. It will di- 
rect and coordinate the award of gov- 
ernment subsidies to civilian groups 
for basic research. 
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. “Ofcial U. S. Navy Photograph” 


U. S. Naval Engineering Experiment Statior at Annapolis is one of the 
research and development centers maintained by the Bureau of 
Ships. Gas turbines, materials and production processes are among 
Bureau interests. This airview of the station shows size of this installa- 
tion, which is but one unit of vast government research program. 


Ihe RDB is composed of a civilian 


chairman and two representatives 
from each of the three military serv- 
ices. Its 


integrated 


function is to prepare an 


military research and 


The RDB 
screens all proposed military research 
projects to avoid duplication and de- 


development program. 


termines which projects shall have 


preceden e in available budgets. 


DIRECTORY OF GOVERNMENT RESEARCH 


(This is a partial list. Only those 


installations of interest to product 


engineers are included. The research 
units appli: able only to military sci 
ence are not listed. Those of 


interest to hemical 


minor 
and 
biological research at the Department 
are like- 


designers 


of Agriculture, for example 
wise omitted). 
DEPARTMENT OF THE TREASURY 
Bureau of Engraving and Printing 
Research Washington, 
D t equipment; 
making 
ing and trimming equipment. 
Mint Laboratory, 
Treasury Building, Washington, D. C. 
Vetallurey; 


plastics. 


Laboratory. 
Printing paper 


machines; collating, stitch- 


Bureau of the 


metal forming processes, 


DEPARTMENT OF 
Vorthern 
Plastics; 
sives. 
Beltsville Agricultural Center. Ma- 
chinery research. 


AGRICULTURI 
Peoria, Ill. 
adhe- 


Laboratory, 


elastomers, resins, 


DErENsE DEPARTMENT—NAVY 
Special Devices Center. Electronics, 
servome« hanisms, computers. 


Propuct ENGINEERING 


Vaval Research 
thetic 


ind oscillators: 


Laboratory. Зуп 
crystals for sound transducers 
infrared radiation 


devices; non-inflammable hydrauli 


fluids: electronics; miniaturization 


and ruggedization of vacuum tubes. 
1 S} Shi 8* 
Bureau of Ships. np structures; 
shafts; 


electric gen- 


turbines; gears; 


propellers; 
boilers and fuel systems; 


erators, motors, cable and equip- 


ment; internal combustion engines 
ind gas turbines, materials and proc- 
tools; 


compact 


esses; batteries; ultra- 


storage 


power plants; diesel en- 


gines; svntheti fuels; refr igerating 


equipment and refrigerants; search- 


1 
lights and beacons; standardization 


of electronic components. Bureau 


of Ships research installations in- 
clude: 

(1) David W. Tavlor Model Basin. 
Carderock, Md. Ship hull design. 

2) Naval 


Station. 


Engineering Experi- 
I 


ment Annapolis Power 
plants, piping, fuels. 

(3) Material Laboratory, 
Shipyard, New York. 

(4) Industrial Test Laboratory, 
Naval Shipyard, Philadelphia. 


(5) Naval Boiler 


Naval 


and Turbine 
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“Oficial U. S. Navy Photograph” 


Foreign and U. S. made cameras and photographic equipment 
being analyzed and evaluated by the personnel of the Research 
and Development Department of the Navi Photographic Center. 
Engineering details and construction features are discussed, in- 
spected, ond compared preliminary to conducting exhaustive tests. 


Laboratory, Philadelphia. 
(6) Navy Electronics Laboratory, 
San Diego. 


Aircraft; 
buffers; fuels; 
photographic equipment. Specific re- 


Bureau of Aeronautics. 


engines; electronics; 
search centers include: 

(1) Naval Air Experiment Station, 
Patuxent, Maryland. 
2) Naval Air 
Philadelphia. 


Bureau of Ordnance. 


i 


Material 


Center, 


Main instal. 


lation is 


(1) Naval Ordnance Laboratory, 


White Oak, Maryland. 


equipment; env ironmental 


Ordnance 
testing ; 

plastics; electronics. 

DEPARTMENT 

{berdeen Proving Grounds. Tanks; 


ARMY ÜORDNAN( 


trucks and ordnance equipment. In- 
Paint and Chemical, Photo- 
Physical Test Instru- 
mentation Laboratories. 


Frankjord 


nisms, mechanical and electrical com- 


cludes 
graphic, and 


Irsenal. Servo-mecha 
puters. 
Watertown Arsenal. Ferrous metal- 
lurgy stress analvsis, welding. 
Other arsenals at Rock 
Watervliet, Picatinny, Rock 


and Springfield. 


Island, 


Island 


ARMY QUARTERMASTER CORPS 

Climatic Research Lab at 
Mass. Refrigeration, equip- 
ment for food preparation. 


Law- 
rence, 


Quartermaster Food and Container 
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Ordnance Environmental Laboratory, at White Oak, Maryland. This focility devotes its 
efforts to scientific destruction of weapons ond weapon components in the loboratory 
rather than in the field. Depicted here is a deep sea pressure vessel which simulates 
one-half mile depth at sea. 15,000 gallons of water are pumped in the vessel during 
testing of under-water ordnance. A torpedo with cutaway side is shown prior to a test. 


Giant high-voltage generator at the National Bureau 
of Standards. It is used in such studies as meosure- 
ment of penetration of X-rays through materials. 


Institute, Chicago. Container design, 
materials 


handling and lighting equipment. 


molded plastics, finishes, 


ARMY SIGNAL CORPS 

Coles Signal Laboratory, Squier 
and Evans Signal 
Electroni« 


1 
pnvsICS ; 


Signal Laboratory 
Laboratory. equipment; 
electron miniaturization, 


rugsedization and standardization: 


plastics and insulating materials. 
ARMY ENGINEERS 
Engineer Research and Develop- 
ment Labs, Fort Belvoir. Va 
tor 
struction 


CORPS OF 


(Center 
Engineer research including con- 


equipment, power plants, 
transportation equipment, cargo and 
fuel handling equipment.) Fire fight- 
ing equipment, pumps, 


compressors, 


materials, maintenance equipment. 


AIR Forces 
fir Material Labora- 
Wright-Patterson Air 
Aircraft; electronics; airplane 


power plants and accessories; 


Command 
tory at Force 


Base 


metel- 


lurgv: vibration and fatigue studies; 


low temperature lubrication; instru- 


mentation; photographic equipment. 


NATIONAL ADVISORY COMMITTEE ON 


AERONAUTICS 
Memorial 


I angley 


Langley Aeronautical 


Field, Va.); 


Laboratory 


9S 


Flight Propulsion Research Labora- 
(Cleveland Airport); Ames 
Laboratory, Moffet 
Aircraft design studies, fuels 


tory 
Aeronautical 
Field. 
and lubricants, 


compresst tur- 


bines, high temperature terials. 

FEDERAL COMMUNICATIONS COMMIS- 
SION 

Radio 

equipment; high-frequency industrial 

heating. 


Engineering Department. 


MARITIME COMMISSION 

Technical Division. Welding, struc- 
tural aluminum, paints, electronics, 
lubricants, gas turbines. 


COMMERCE 

National 
Electricity 
heat and 
chemistry ; 


DEPARTMENT 
Bureau of Standards. 


and optics; metrology; 


power atomic physics; 
and 


min- 


mechanics; organic 


fibrous materials; metallurgy; 
building technology; 


de- 


eral products; 
applied mathematics; ordnance 
velopment; electronics. 

Office of Technical Services. Fi- 
hers. plywood, powder metallurgy, 
gasoline powered generating sets, 
electronic filing and selecting equip- 
ment, air conditioning equipment. 

Civil 
\ircraft instruments; 


Aeronautics Administration. 
airport equip- 


ment, electronics. 


Propuct 


Weather Bureau. Electronics, in- 


strument research. 


DEPARTMENT OF INTERIOR 
Vines. Synthetic fuels, 
explosion-proof equipment, 


Bureau of 


and 
metals. 


Dissemination of Research Results 


In the past, civilian design engi 
neers have found the distribution of 
technical information arising from 
Federal research projects to be inade- 
quate. Often, the Government would 
appropriate money for a project, per- 
form the research and then bury the 
results in oblivion. The technical re- 
ports lay in files while someone else— 
possibly Federal agency 
might undertake the same research. 
Only recently have efforts been made 


to disseminate, on a systemized basis, 


another 


the results of government-sponsored 
research. 

Generally, research information is 
given out through published reports 
or departmental periodicals. Usually. 
engineers will find in their technical 
magazines and society publications 
notices or abstracts of pertinent Fed- 
eral research reports. Once he knows 


of the existence of a report, the engi- 
neer can purchase copies. 


Another alternative for a designer 
would be to subscribe to the publi- 
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s n E 
OTS Dept. of Commerce Photo 


Part of the Model Shop at the Engineer Center, Fort Belvoir, 
Va. In the foreground are models of gears made of acrylic 
plastic and (right) transparent models of full-size carburetors 
and fuel pumps together with the dies for making them de- 
veloped at the Model Shop, Plastic models will be studied. 


cations of the departments and bu- 
reaus doing research in his field. 
Most of the government 
units have their own publications. 
lake the Bureau of Standards jour- 


research 


nals for illustration. As the principal 
the 
for basic research in physics, mathe- 
matics, 


agency of Federal Government 
chemistry, and engineering, 
the National Bureau of Standards is 
engaged in a wide variety of proj- 
ects. The results of the Bureau’s work 


are available to the public through 
three official publications: 
l. The Technical News Bulletin, 


a monthly of about 12 pages, costs $1 
a vear from the Government Printing 
Office. In 


preliminary reports on research and 


it, the designer will find 


development projects in progress, 
articles summarizing completed re 
search projects, and reports on new 
instruments, measuring techniques, 
and 
the 
clear. In 


addition to a description of the re- 


materials, codes 


The 


concise 


properties of 
specifications, articles in 
Bulletin. are and 
search. each major article indicates 
the significance of the work in science 
and its application in industry. Draw- 
ings and illustrations are used. 

2. The Journal of Research is a 
monthly of about 85 pages, and costs 


$1.50 


a year from the Government 


PR DUCT 





ENGINEERING 


Printing Office. It presents full re- 
search papers in the specialized fields 
of physics, mathematics, chemistry, 
and engineering. Complete details of 
the work are presented, including 
laboratory data. experimental proce- 
dures, theoretical 
matical analyses. 


and and mathe- 

$. Basic Radio Propagation Pre- 
dictions is a specialized journal of 
l6 pages, issued monthly at $1.00 a 
vear from the Government Printing 
Office. It information for 
calculating the best frequencies for 


contains 


communication between any two 


points in the world at any time dur- 
ing the given month. 


Other government research agen- 
cies issue similar publications in their 
respe tive fields of interest. The De- 


partment of Agriculture is the largest 
distributor of technical information 


via bulletins and reports. 
Reference Service for Engineers 


l. The 


Office of Technical Services 


Commerce Department's 
(OTS) 
invites inquiries from designers for 
The 


OTS has a collection of more than 


its technical reference service. 
200,000 engineering reports, which 
are for sale in printed or mimeo- 
graphed form. 

When approached with a design 
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problem, technically trained libra- 
rians search the OTS files for infor- 
mation and reports on the subject. 
On many subjects, mimeographed 
bibliographies are kept in stock. 
There is no charge for this reference 
service, With the suggested bibliog- 
raphies, OTS librarians also furnish 
quotations on the documents in- 
volved. Shipment of the documents 
is not made until remittance is 
received. Visit or write U. S. Depart- 
ment of Commerce, Office of Techni- 
cal Services, Washington 25, D. C. 

2. This same office also publishes 
the “Technical Reports Newsletter” 
each month. Subscription price is 50 
cents for one year. This Newsletter 
is a digest of outstanding available 
research reports. 

$. Another OTS publication is the 
“Bibliography of Industrial Re- 
ports,” available at $10 per year from 
the Government Printing Office. This 
publication includes all available re- 
reports- both 
ment and private industry sources. 
OTS sells the reports listed in the 
Bibliography at cost. 

1. The “Technical Data Digest” is 
a monthly publication which 
stracts Federal and civilian research 
reports and technical articles. Issued 
by the Central Air Documents Office 
(Army-Navy-Air Force). Address in- 
quiries to Central Air Documents 
Office, Wright-Patterson Air 
Base, Dayton, Ohio. 


search from govern- 


ab- 


Force 


Obtaining Research Contracts 
About 


search money is spent outside of gov- 


two-thirds of Federal re- 


ernment laboratories. It is possible 


for business firms, universities and 


other organizations to solicit re- 


search contracts in much the same 


way as equipment contracts are se- 
cured. Begin by contacting the vari- 
with jurisdiction 


ous 


departments 
over research projects. Military offi- 
ces below 


accept inquiries on re- 


search and development contracts. 


Navy. Chief, Office of Naval Ma- 
terial, Navy Department, Washing- 
ton 25, D. C. 

Aim Force. Directorate of Re- 


search and Development, Office of 

the Deputy Chief of Staff, Material, 

U. S. Air Force, Washington 25. 
ARMY. Develop- 


Research and 


ment Group, Logistics Division, Gen- 
eral Staff, U. S. Army, The Pentagon, 
Washington 25, D. C. 
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4. 


NO wh Wn > 


Washington, D. C. 
a. Armed Services Petroleum Pur- 
chasing Agency, Temporary 4 
b. Office, Chief of Transportation 
(Army) 

c. Navy Purchasing Office, Depart- 
ment of the Navy 

d. Bureau of Aeronautics, Depart- 
ment of the Navy 

e. Bureau of Ordnance, Department 
of the Navy 


f. Bureau of Ships, Department of 
the Navy 


Army Quartermaster Purchas- 
ing Office 
111 E. Sixteenth St., New York 


Philadelphia, Pa. 

a. Army Frankfort Arsenal 

b. Naval Aviation Supply Office, 
Oxford Avenue and Martin's Mill 
Road 


Army Raritan Arsenal 
Metuchen, N. J. 


Armed Services Medical Pro- 
curement Agency. 
84 Sands Street, Brooklyn, N. Y. 


KEY TO LOCATION Of PURCHASING OFFICES 


. Washington, D. C. 
. New York, M. Y. 9. 
. Philadelphia, Pa. 
. Metuchen, N. J. 

. Brooklyn, N. Y. 

. Springfield, Mass. 
. Watertown, Mass. 








8. Watervliet, N.Y. 15. 


Dover, N, J. — "16. Chicago, lll. 


10. 


12. 
13. 
14. 


, Center Line, Mich. 


Marietta, Pa. 17, Rock island, lif. 

11. Atlanta, Go. 18. $t. Lovis, Mo. 
Columbus, O. 19. Port Hueneme, Cal. 
Dayton, O. 20. Oakland, Col. 
Detroit, Mich. 21. Portland, Ore. 


Courtesy The Conference Board 





Locations of the principal purchasing offices of the Air Force, 
Army, and Navy are shown on the flags. Addresses and par- — 
ticular items purchased by these offices are listed below. 


6. Army Springfield Armory 12. Columbus General Depot, 
Springfield, Mass. U. S. Army 
Columbus 15, O. 
7. Army Watertown Arsenal 13. Air Force Procurement Division 


Watertown, Mass. 


8. Army Watervliet Arsenal 


Air Materiel Command 
Wright-Patterson Air Ferce Base 
Dayton, O. 


Watervliet, N. Y. 14. i | 
District 

9. Army Picatinny Arsenal 6301 West Jefferson Avenue 

Dover, N. J. Detroit 7, Mich. 

15. Army Detroit Arsenal 

10. Army Marietta Transporta- c Line, Mich. 

tion Corps Depot 

Marietta, Pa. 


11. Army Corps of Engineers 
P. O. Box 1889, 
Old Post Office Building 
Atlanta 1, Ga. 


16. Chicago, III. 


a. Army Corps of Engineers 
226 West Jackson Boulevard 
b. Army Quartermaster Market 
Center 
226 West Jackson Boulevard 





MILITARY PURCHASING OFFICES 

















اچک 





c. Army Q 
Office 
1819 W. 


17. Army Ro 
Rock Islanc 


18. Army Co 
1132 Boat: 
314 North 
Mo. 


19. Yards an 
U. S. Navc 
Port Huene 


20. Army Qi 
chasing 
Oakland A 


21. Army Cc 
628 Pittocl 


CES 


c. Army Quartermaster Purchasing 
Office 
1819 West Pershing Road 


. Army Rock Island Arsenal 
Rock Island, Ill. 


|. Army Corps of Engineers 

1132 Boatmen's Bank Bldg. 

314 North Broadway, St. Lovis 2, 
Mo. 


|. Yards and Docks Supply Office 
Ий. S. Naval Construction Center 
Port Hueneme, Cal. 


, Army Quartermaster Pur- 
chasing 
Ockland Army Base, Oakland, Cal. 


. Army Corps of Engineers 
628 Pittock Block, Portland, Ore. 





MILITARY SUPPLIES AND WHO BUYS THEM 


The following supplies and equipment are the principal items purchased by the 
three military departments. The name of the service purchasing a particular item 
is coded to the map opposite by the number or numbers following the item. 


AIRCRAFT 


Airplanes, Gliders, Air Ships, Balloons. ...13, Id 
Aircraft internal-Combustion Engines, and Acces- 
sories, Aircraft Gas Turbines and Jet Engines and 
Accessories, Airframe Assemblies and Components 
(Wing, Tail, Fuselage, and Landing Group Assem- 
blies) Propeller Assemblies and Components, Air- 
craft Assemblies and Components (Hydraulic. “vel, 
Oil, Vacuum, ond Fire-Extinguishing Systems, Oxy- 
gen Equipment and Armament Mounts) etc. 


13, 1d, 35 
Aircraft Training Equipment............. 13, 1d 
ПОО с... „соон 6 onu 13, 1d, 3b 
Catapults and Beaching Geor............... 1а 
AMPHIBIOUS MILITARY MOTOR VEHICLES 
landing Vehicles, Tracked .................. 1f 
К м ү укун ү тм 4 


COMBAT SHIPS AND LANDING VESSELS 


Aircraft Carriers, Battleships, Cruisers, Destroyers, 
омон, GE sé id Seiko cst dexereceenees if 


CONSTRUCTION, MINING, EXCAVATING MACH. 
Mining Machinery and Equipment, Power Excava- 
tors, Dredging Machinery, Railroad Construction 
and Maintenance Equipment, Power-Driven, Except 
Railroad-Car Mounted, Special logging Equip- 
GUN ..oocecccsoosP dirus oa obs de 9 bs 160 
Oil Field Producing Equipment, Power Excavators 
(Track-Laying), Graders and Maintainers, Concrete 
Mixing and Paving Equipment, Cement Handling 


Maui .. cocco eoo ehe 47 o Ade Vn FR EVA 19 
Road and Pavement Repair, Marking, Leveling, 
and Demolition Equipment ............... 16a 
Domestic Water Systems, Crushing Pulverizing, and 
5сгеепїпа Мосһїтегу ...................... 19 
Sawmills, Agricultural Machinery and Implements, 
ПИК LL. cocido seva end Se Re TP PEUT 16a 
HAND TOOLS 

All Hand Tools, Files and Rasps, Mechanics’ Meas- 
ы Б. ETT EA NE a lc 


LIGHTING FIXTURES 


Automotive-Type Lighting Fixtures............ 14 
Railrood ond Rapid Transit Lighting Fixtures. 10, 1b 


MARINE LIFE-SAVING EQUIPMENT 


Water Life-Saving Equipment ............... зь 
Small Craft, Rigid Airborne, Kits, Survivors' and 
SRE, GP isi o eire Ride qe aque do MP 13 


MEDICAL EQUIPMENT AND SUPPLIES 


Surgical and Medical Instruments, Surgical and 
Medical Equipment, Dental Instruments, Veterinary 
Instruments, Hospital Equipment and Utensils, Sur- 
gical and Medical Supplies, Dental Supplies, etc. .5 


MESS AND GALLEY UTENSILS 


Food-Processing Cutlery and Cooking Utensils; 
Food-Storage Utensils; Kitchen Tools, Nonmechan- 
ical; Kitchen Appliances, Hand-Operated; Kitchen 
and Table Cutlery; Tablewore.............. 16c 


Passenger Automobiles, Buses, Trucks and Truck 
Tractors, Truck Trailers, Motorcycles and Power- 
cycles, Militory Motor Vehicles and Troilers....14 


ORDNANCE MATERIEL AND EQUIPMENT 

Small Arms and Machine Guns, Coliber .60 (15.2 
mm.) and under (Rifles, Corbines, Machine Guns, 
Pistols, Revolvers, and Shotguns), Small-Arms ond 
Machine-Gun Attachments ond Accessories. .17, 6 
Gun Mounts, Except Aircraft .......... 17, 7, le 
Artillery, Noval Guns and Mortars, Assembled, 


Caliber .60 (15.2 mm.) and over (Guns, Automatic; 
Howitzers, Mortars), Barrel and Breech Mechanism 
Assemblies, Artillery and Noval Gun Barrels 
OB .. v oedo rn dee pad vexé$diseuxuie B, le 
Artillery and Naval Gun Recoil Mechanisms 

17, 7, 8, le 
Tanks Complete With Armament, Self-Propelled 
Weapons Complete with Armament...........15 
Smail-Arms and Machine-Guna Ammunition, Caliber 
.60 (15.2 mm.) and Under ботове вабо Ja 
Complete Rounds of Artillery, Naval Gun, and 
Mortar Ammunition, Fixed and Semi-Fixed, Caliber 
.60 (15.2 mm.) and Over, Fin Assemblies, Bomb 
Subassemblies, Bomb Fuzes, Pyrotechnic Ammuni- 
tion, High Explosives, Propellants, Blasting Agents, 


OIN oe surat ate cteivusdsdeededesdesecee 9, le 
Aerial Bombs dda obbdwectadewpes deccece 9 
Bomb Fuzes, Rockets, Assembled a ex mt le 
Rockets, Assembled, Grenades ond Components .9 
ONO 5с гг ooo Fo uwed «So app*o ores Jo, le 
Computing Devices and Competing Sights, Except 
Ё®юэлЬь $дАы ....................... ‚Зо, le 
Optical Sighting and Ranging Equipment... ...3a 
Range Indicotors ond Binoculars ......... ..le 
Mines, Aerial and Naval, and Components... .le 
Ordnance Targets ond Target Material... ... 17,7 
PAINT, VARNISH AND RELATED PRODUCTS 

Points ond Varnishes ........<.....<.<<.. 3b 


PETROLEUM PRODUCTS 

Petroleum Gases, Gasoline, Fuel Oil, ond oll other 
Petroleum Products... — la 
PHOTOGRAPHIC EQUIPMENT AND SUPPLIES 
Photographic Equipment, Cameras, and Supplies. Е 
Packaged Medical X-Ray Film ............... 
RAILROAD TRANSPORTATION EQUIPMENT 


locomotives and locomotive Ports (Passenger, 
Freight, Maintenance-of-Way Cars) Brake Subas- 
semblies and Brake Rigging, Locomotive and Car, 
Iron and Steel Castings, Rolled Wheels and Axles 


19, 1b 
Locomotive Cranes and Ports ............... 19 
SOUD FUELS 
Cont сл ОИ їс 


TEXTILES, CLOTHING AND SUBSISTENCE 


Textiles, Clothing, Footwear, Chemicals, Fertilizers, 
Soap, Paper, Sugar, Coffee, Teo, Cocoa, Condi- 


ments Heese erd oe erie S S a 2 
Non- -perishoble Foods, Laundry and Refrigeration 
Equipment, Containers, Furniture ........... 16c 
Perishable Foods ......... ars unui were 16b 
Non-perishable Foods Produced in the West Coast 
RED aies nees note as ea r Не 20 
WATCHES AND CLOCKS 

Jeweled ond Nonjeweled Wotches .......... 3a 


Frequency (Synchronous ond Subsynchronous) Mo- 
tor Electric Clocks, Spring-Wound and Weight- 
Operated Clocks, Complete Movements and Parts. 3b 


lumber, Railroad Ties and Miscellaneous Sawmill 
Products, Veneer Plywood and Veneered Panels, 


ФҚ LECITE T E TRAET D P EN 18 
MISCELLANEOUS ITEMS 

All Musicol Instruments .............. %›—.. 2 
Rail ond Track Accessories ................ 16a 
Antifreeze Сотроштфз ..................... 4 
Pontoons and Pontoon Components .......... 19 
Identification Plates, Badges, Emblems, Togs, ond 
Military Insignia .............. Rete 2 
All Athletic Equipment ,....<.<............ 16 
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Research Associate Plan 


Many research projects at the Na- 
tional Bureau of Standards originate 
in requests from industrial groups 
and are carried on in cooperation 
with the organizations primarily in- 
terested. The Research Associate 
Plan was devised to further this co- 
operation, and provides a satisfactory 
method for assisting an industrial 


Helpful Literature 


To help members of private indus- 
in military 
work, a number of pamphlets have 


try who are involved 
been published. The aim of most of 
these is to explain the organization 
of the various government depart- 
ments and their procurement proce- 
dures. Listed here are some of the 
publications that are available. 


l. Selling to the Government cov- 
ers all government agencies. It in- 
cludes a summary of who buys for 
the government; where to get infor- 
mation; how to obtain government 
and how the 
Obtainable from 
of Manufacture, 
Commerce of the 
Washington 6, D. C. 


50 cents. 


business government 
the Depart- 
Chamber of 
United States, 


The price is 


buys. 
ment 


2. How to Sell to the United 
States Army describes where and how 
Army purchasing is accomplished. 
It explains also the general form of 
and defines 


government contracts 


100 


"Don't come to Washington" is the government's plea to indus- 
try's representatives. It’s sensible advice, too, because develop- 
ment, research and purchasing offices are spread throughout 
the U. S. Fruitless trips and correspondence can be avoided by 
consulting the offices listed on the gatefold. 


group in the solution of a problem of 
interest to that industry and to the 
general public, but in which the Gov- 
ernment is not sufficiently concerned 
to bear the entire cost. Under this 
plan an industrial or technical group 
may send to the Bureau one or more 
research men or women to work on 
the problem under the technical di- 
rection of Bureau staff members, the 
supporting group paying the salaries 
of these “Research Associates”. The 
results of their work become public 
property and are published in the 
Bureau’s Journal of Research or in 
the technical press. As many as 100 
Research 
20 or more groups, have been sta- 
tioned at the Bureau at one time. 


Associates, sponsored by 


some standard clauses and terms. 
Major portion of the booklet consists 
of a list of purchased items and the 
appropriate purchasing offices. For 
sale by the Superintendent of Docu- 
ments, U. S. Government Printing 
Office, Washington 25, D. C. Price 
is 30 cents. 

3. Selling to the Navy discusses 
military procurement in greater de- 
tail than either of the 


Among topics covered are: specific 


foregoing. 


differences between government and 
civilian purchases; detailed descrip- 
tion of the Navy’s procurement or- 
ganization; how to get a Navy con- 
tract; discussion of contract clauses 
and execution of same; inspection; 
addresses of purchasing offices and 
inspectors. For sale by the U. S. 
Government Printing Office, Wash- 
ington 25, D. C. Price 15 cents. 


4. A Guide 
United States 
buys Air 


the 
who 
what 


for Selling to 
tells 
Force equipment; 


Air Force 


items are purchased; where Air 
Force procurement offices are located, 
and how material is purchased. Ob- 
tainable from Procurement Informa- 
tion Center, Office of the Assistant 
Secretary of the Army, Room 3-D- 
749 the Pentagon, Washington 25, 


D. C. No charge. 


5. An Introduction to Planning for 
Emergency Production is a brief 
resume of the Munitions Board pro- 
duction allocation program. The aim 
of this program was to decide which 
firms were to produce what equip- 
ment in the event of a national emer- 
gency. Available from Central Mili- 
tary Procurement Information Office, 
Room 3-D-760 The Pentagon, Wash- 
ington 25, D. C. Free. 


б. Purchased Items and Purchas- 
ing Locations of the Department of 
the Navy is for sale by the Superin- 
tendent of Documents, U 
ment Printing Office, 
25, D. C. Price 15 cents. 


. 5. Govern- 
Washington 


7. Consolidated synopsis of De- 
partment of Defense and General 
Services Administration Procure- 
ment Information is a list of pro- 
posed purchases. Specific informa- 
tion is given on type of equipment, 
quantities and originating office. Is- 
sued daily—no charge. Available at 
U. S. Department of Commerce Field 
Offices and at the Central Military 
Procurement Information Office, 
Room 3-D-760, The Pentagon, Wash- 
ington 25, D. C. 

8. Atomic Energy Commission 
Contracting and Purchasing Offices 
and Types of Commodities purchased 
gives answers to the questions of who 
buys what for the AEC and where. 
For sale by the Superintendent of 
Documents, U. S. Government Print- 
ing Office, Washington 25, D. C. 
Price 10 cents. 
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Fig. 1—Advancement in quality control techniques makes it possible to produce 
spur gear pump units capable of maintaining high efficiency at 1500 psi discharge 
pressure. À range of 1.5 to 50 gpm at 1800 rpm is offered in these three pumps. 


Fig. 2—Pump unit that consists of a pair of mesh- 
ing spur gears closely shrouded on both side faces 
by housing and on their circumferences by a plate. 


Rotary Pump Design 


Gears and Bearings 


T. F. FITZGIBBON 


Project Engineer, 
Adel Division, General Metals Corporation 


MANY BASIC PROBLEMS are associated 
with the development of spur gear 
pump units of conventional design for 
oil hydraulic service. Although they 
have been employed for many years to 
transfer fluids, and to supply power in 


oil hydraulic systems, little data have 
been published concerning the design 
of gear pumps to help designers in- 
crease pump efficiency and discharge 
pressure. 

These units consist of a pair of 
meshing spur gears closely shrouded 
on both side faces and outside circum- 
ferences by a suitable housing, Fig. 2. 
During rotation of the gears, their 
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tooth spaces carry the fluid from the 
inlet port to the discharge port. The 
meshing teeth form a barrier that 
prevents fluid flow from the discharge 
side to the inlet side. Volumetric effi- 
ciency is largely limited by control of 
the clearances between the shrouding 
members and the impeller gears. 
The pump performance requirements 
determine the optimum proportions 
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Fig. 3— Typical pump gears having a high pressure angle pyramid form tooth. 


and dimensions of the gears and bear 
ings. The basic pump design limita 
tions are: 

l. Operating Pressure. This require 
ment determines the bearing loads and 
torque input The operating pressure 
must be considered when specifying 
radial overlap and the several running 
clearances 

2. Peak Magnitude and 
duration of peak pressure determines 
the size and general proportions of 
the bearings 

3. Delivery. Pitch, number of teeth 
and face width of the gears to pro 
duce the required displacement 


Pressure 


per 


* 


revolution are governed by the delivery 
at rated speed 

+ Speed 
minute 15 а 
bearings and of gear diameter 

5. Fluid characteristics 
and lubricating properties of the fluid 
or range of 
fluence the 
tween 


Maximum revolutions per 
factor in the selection of 


Viscosity 


fluids to be pumped in 
amount of clearance be 
meshing parts and between 
stationary and rotating parts 
6. Operatmg Temperature. The tem- 
perature range affects not only the oil 
with resulting variation in 
efficiency, but also may introduce de 


viations in critical 


viscosity 


clearances 


Fig. 4—Pumps with ball bearings and wear plates. (A) In this design three face joints 
must be sealed to prevent external leakage. (B) In this design the wear plate is an 
accurately machined figure-eight shaped piece that fits into center plate or shroud. 
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When sufficient performance re- 
quirement data are available to start 
the pump layout, a rough estimate is 
made of the pitch, diameter and face 
width of the gears needed to displace 
the desired volume of fluid per revolu- 
tion. In this approximation, it may be 
assumed that the tooth space area and 
the tooth area are equal, which is not 
precisely true since the tooth space 
area may be as much as 10 percent 
greater than the tooth area on gears 
of high pressure angle. 

Where 


A =area of annulus formed by the 
е f , 

working depth of the reeth{on one 
gear, sq in. 
R ‘ ; “ 

F face width of gear, in 

C displacement per revolution for 
both gears, cu in. 


С = АЕ 1) 


After choosing a reasonable ratio 
of face width to diameter, it is desirable 
to make a preliminary layout of the 
gear, and then check the possibility of 
getting sufficiently large journals at 
the sides of it to support the hydraulic 
load. 


Where 


D = outside diameter of gear, 
P hydraulic pressure, psi 


Lu = hydraulic load, lb 
Ly = DFP 2) 


The hydraulic load on the gear is 
much larger than those imposed by the 
driving torque and the separating force, 
therefore, for rough calculations these 
latter loads can be ignored 

A major source of fluid loss in a gear 
pump is that radiating inwardly 
across the face plates from the gear 
pitch circles to the bearing bores. It is 
of primary importance, therefore, to 
check the gear layout also for length 
of overlap between the root circle and 
the bearing bore. 

When the proportions of the gears 
and journals have been selected, an 
accurate layout of the gear teeth should 
be made. From this layout, the tooth 
space area and the length of tooth 
contact along the line of action should 
be measured. For greatest space efh 
ciency and minimum bearing loads, the 
largest feasible pitch should be se 
lected, and the teeth should occupy a 
minimum of the annulus area from 
the tooth root diameter to the outside 
diameter of the gear 

A high pressure angle pyramid form 
tooth is customarily used, Fig. 3 
Pressure angles of 25 to 28 deg are 
usual practice. Teeth with higher 
pressure angles are inclined to be 
noisy in operation, while those with 
lower angles inflict an unnecessary 
penalty in output. Since the width of 
each tooth tip is a barrier to leakage 
around the outside diameter of the 
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gear, the 


tooth should not be too 
pointed if an effective barrier is to be 
maintained. High pressure angle teeth 
can be generated with a standard cut 
ter by dropping a tooth in the cutting 
process, but some reduction in the 
outside diameter of the gear may b 
required to prevent the teeth from 
bottoming 

Gears may be cut on separate blanks 
or as an integral part of the shaft 
The choice of either depends upon 
conditions of performance and manu- 
facture. Separate gears can be cut and 
ground in multiples, and in processing 
their shafts little material is removed 


hence they can be manufactured eco 
nomically 


Care must be exercised in maintain 
ing concentricities between the bore, 
pitch diameter, and the outside diam- 
eter. Also, the side 
square with the bore 

Gears may be shrunk or pressed on 
the shaft, or they may be allowed to 
float. In the latter design, the clear- 
ance with the shaft should be held to 
a minimum, so that the gears will 
rotate in the center of the shroud 
bores. Some form of keying must be 
employed in either design 

Integral gears can be hobbed and 
ground from their shaft centers to as 
sure good concentric ity and squareness 
One serious problem associated with 
their use is to isolate them from thrust 
loads applied to the shaft. While the 
oil film at the gear faces can with 
stand some thrust load, it is question 
ible practice to depend upon its 
arrying capacity where overload and 
misalignment conditions аге 


faces must be 


not 


(B) Resuitont for mechonicol and 
hydraulic loods with L,» DFP and 
at right ongles to vertical oxis 


known. Many aircraft pumps use a 
floating stub shaft to overcome this 


problem. 
Bearing Selection 
The choice between sleeve 


bearings depends on 
ual design. 


ind. needle 
the individ- 
Under some conditions, 
a sleeve bearing can carry more load 
than an antifriction bearing of the 
same shaft size, therefore, they are 
often used in high performance pumps 
of small center — With in- 
creased pump size, the journals be- 
come proportionately large and the 
amount of journal clearance necessary 
for successful performance of sleeve 
bearings becomes objectionable. Pumps 
with shafts larger than 1 to 1} in 
dia are therefore usually equipped with 
ball or roller bearings. 

Inside ends of sleeve bearings or 
bushings should be recessed from the 
face of the end plate. If ground flush 
with the plate surface, the bushing may 
expand sufficiently under high differ 
ential temperatures to rub the gear, 
with resultant overheating and seizing 

The design of sleeve bearings should 
follow customary practice. The maxi 
mum operating temperature of the 
fluid must be considered when deter 
mining the minimum running clear 
ance. If the coefficient of thermal 
expansion of the housing material is 
greater than that of bronze, the bush 
must have enough initial press 
fit in the housing to avoid looseness 
at maximum temperature If the hous 
ing has the lower coefficient of ex 


pansion, reduction in bushing bore is to 
| 


۹ 


e expected at maximum temperature 


ıngs 


or 224 


At ambient temperatures of 
100 F, the body of a cast iron 
will remain within : degree or so of 
the fluid temperature. With other 
materials or where ambient and fluid 
temperatures can be expected to vary 
greatly, a high differential temperature 
between the pump body and the in 
ternal components may exist and must 
be considered in and 
clearances 


pump 


setting up hts 
Needle bearings will operate with 
somewhat less diametral journal clear- 
ance than sleeve bearings of the same 
size. Thus the clearance permitted 
between the outside diameter of the 
gear and the inside diameter of the 
shroud is less with needl 
than with sleeve bearings 


bearings 


Needle bearings are suscep 
tible to failure as a result of shaft 
misalignment than are sleeve bearings 
Needle bearings cost more they 
will operate over a wider range of 
temperatures and speeds than journal 
bearings, the satisfactory pertormance 
of which is limited by conditions that 
produce an adequate oil film 

Needle bearing units can often be 
substituted for bushings without other- 
wise altering the design provided, of 
ourse, that the greater 
meter does not reduce the 
lap too much 

Other forms of antifriction  bear- 
ings are applied to gear pumps, but 
to accommodate their large outside 
diameter their installation usually re- 
quires a larger center distance than 
would otherwise be necessary. Fór 
this reason, sleeve, needle, and cer- 
tain types of roller bearings are most 


morc 


but 


outside di 
radial over 


NO Une i n 
(C) Resultant for mechanical and hydroulic 
loods with Ly* 0.8! OFP and L,, vector 


deg. to horizontal €&. From octuol 


tests on pump 


Fig. 5—Graphical analysis of bearing loads in a spur gear pump. (A) Mechanical loads. (B) Resultant of mechanical loads and the 
hydraulic load assumed to be acting horizontally. (C) Resultant of mechanical loads and the hydraulic load acting in its true 
direction. As compared to (B) the resultant bearing loads are appreciably reduced and modified in direction. 
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popular in the design of spur gear 
pumps. Furthermore, the large out- 
side diameter of a ball bearing of the 
required load capacity necessitates the 
use of wear plates, as shown in Fig. 
4, between the sides of the gears and 
the bearing housings. 

Wear plates have some advantage 
in promoting longer life, but are an 
added expense in construction. Plates 
made as shown in Fig. 4 (A) intro- 
duce an extra face to seal against 
external leakage. The wear plate 
shown in Fig. 4 (B) is a figure-eight 
shaped piece. It must be accurately 
machined to fit into the two gear 
bores of the center plate or gear 
shroud. It is relatively expensive to 
make. For accurate control of gear 
end clearance, close tolerances must 
be held on three parts instead of on 
the gear width alone. Since gear end 
clearance is critical in controlling in- 
ternal leakage, this construction is not 
advantageous, particularly on a low 
cost mass-production unit. 


Bearing Loads 


The graphical analysis of the bear- 
ing loads shown in Fig. 5 is for a 
spur gear pump with a theoretical dis- 
charge of 10.25 gpm at 1800 rpm at 
1000 psi. The theoretical displace- 
ment is 1.32 cu in. per revolution. 
The gears are 2 in. OD, and have 12 
teeth of 7 diametral pitch cut to a 
working depth of 0.2858 in. Face 
width of gears is 0.86 in. Annular 
area is approximately 1.53 sq in. The 
bearing loads consist of the hydraulic 
load L, or side load, tangential force 
L,, and L, the separating force. 

In an initial design, it is customary 


Fig. 6—Pressure distribution around the 
circumference of a typical idler gear 
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to assume that the hydraulic load is 
the projected area of the gear times 
the pressure at discharge. This prac- 
tice yields a somewhat higher value, 
than the actual value, since for conven- 
tionally —— pumps the pres- 
sure gradient about the outside of the 
gear extends for approximately 270 
deg of its circumference and partially 
balances the side load. 

The pressure distribution about an 
idler gear at discharge pressures rang- 
ing from 200 to 1000 psi is indicated 
in Fig. 6. These curves are for a 
sleeve bearing pump, and are in- 
fluenced greatly by the off-center con- 
dition of the outside diameter of the 
gear to the inside diameter of the 
shroud permitted by the necessary 
bushing-to-shaft clearance. As center- 
ing improves, these curves more nearly 
approach a straight line. Amount of 
outside diameter clearance is also a 
factor in the formation of this pres- 
sure pattern. 

The pressure gradient at 1000 psi 
discharge pressure for a typical pump 
and the ipse of its load vector 
are shown in Fig. 7. Note that the 
load vector is not at right angles to 
the vertical axis, but that it is inclined 
toward the horizontal centerline on 
the inlet side. This condition is typical 
for high pressures, as can be verified 
by noting bushing wear in any used 
pump. For the conditions shown in 
Fig. 7, the magnitude of the vector is 
0.813 times the discharge pressure 
times the projected area. For the 
same pump at 600 psi discharge pres- 
sure, the vector is 18 deg off center, 
and is 0.82 times the discharge pres- 
sure times the projected area. As 


Fig. 7—Pressure gradient and its load 
vector for a typical spur gear pump. 


the discharge pressure approaches zero, 
the load vector — the horizon- 
tal centerline and its magnitude ap- 
proximates the discharge pressure times 
the projected area. 

While it is permissible to calcu- 
late the hydraulic load Ly on the bear- 
ing as the discharge pressure times the 
projected area, it is important to bear 
in mind that this load in sleeve bear- 
ing pumps at increasing pressures does 
incline away from the centerline as 
shown in Fig. 7, particularly if oil 
grooves are to be placed in the low 
pressure side of the bearing. 

For a dual rotation pump it is pre- 
ferable to place these grooves on the 
vertical centerline, but if the hydraulic 
load is greatly inclined the bleed 
groove will be dangerously near the 
high pressure section of the oil film, 
and bearing failure will certainly 
result. 

In calculating the tangential load 
Lr and the separating force Ls in- 
curred in driving the idler gear, of 
course, it is obvious that only one- 
half of the drive shaft torque is trans- 
mitted to this gear, the other half 
being absorbed by the driving gear 
as an impeller. Thus these loads are 
only one-half that present in a me- 
chanical transmission of the same load 
carrying capacity. 


pump discharge, gpm 

discharge pressure, psi 
mechanical efficiency, hundredths 
volumetric efficiency, hundredths 
horsepower input, hp 

pump speed, rpm 

torque input, lb in. 

pitch radius of gear, in. 

Lr = tangential gear load, Ib 


Fig. 8—Thrust bearing on drive shaft ab- 
sorbs thrust from driving arrangements. 
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а = gear tooth pressure angle, deg 
Le = separating force at gears, lb 
Ly = mechanical load or resultant of 


Lr and Le lb 
2310 P PEN ‘. 
12x 33,000 EwEy 1714 ЕмЕу 
Т = 63,025 H/ N 
Lr = T/R 
Le = Lrtan a 
Lu = VLP + Lè 


H 


The resultant of the mechanical and 
hydraulic loads for idler and drive 
gear are shown in Fig. 5 (B) for the 
hydraulic load calculated as the dis- 
charge pressure times the gear pro- 
jected area and considered to be at 
right angles to the vertical centerline. 
Note that the idler load is the heavier 
of the two, which is always true of 


a two gear pump. This condition re- 
sults from the opposition of tangential 
and hydraulic forces on the driver, 
while they are additive on the idler. 

This situation is somewhat fortu- 
nate, for if the same size bearings are 
used throughout, those supporting the 
drive shaft may have sufficient mar- 
gin of overdesign to support the ad- 
ditional loads imposed by the driving 
elements such as V-belts, chains, or 
slightly misaligned couplings. 

In Fig. 5 (C) is shown the re- 
sultant loads on the bearings obtained 
by using the true magnitudes and 
directions of the hydraulic loads. The 
resultant bearing loads are appreciably 
reduced and modified in direction. 

In some designs, it may be desirable 
to include a thrust bearing on the 


drive shaft to absorb either direct or 
incidental axial loads imposed by the 
driving means. The design in Fig. 8 
shows a radial thrust bearing installed 
for this purpose, which also carries a 
portion of the resultant load. Ade 
quate lubrication is assured in this 
service, and the usual rules for ball 
bearing installation should be fol- 
lowed. If it is necessary to use double 
row bearings, they should be of the 
inverted type to minimize overloading 
caused by shaft misalignment. 
Eprror’s Note: Part II of this article 
will be published in the February num- 
ber of Propuct ENGINEERING. Part 
II will discuss types of leakage, pump 
drainage, housing construction, and 
packing requirements of spur gear 
rotary pump units. 


High-Temperature Ceramic Coatings for Molybdenum 


THE LACK OF MATERIALS with the re- 
quired properties for operating tem- 
peratures in excess of 1,800 F has been 
a restrictive influence in the develop- 
ment of ram-jets, pulse-jets, turbo-jets 
and rockets. The availability of mate- 
rials suitable for use at higher tem- 
peratures than those in current use 
would effectively lessen design prob- 
lems, making possible, for example, 
increased specific power in turbo en- 
gines. Because the requirements of 
stress and temperature for such in- 
creased performance are beyond the 
pee of the currently used 
1igh-temperature alloys, scientific in 
vestigations at the National Bureau of 
Standards, under the sponsorship of 
the National Advisory Committee for 
Aeronautics, have been directed toward 
the development of ceramic coatings 
for the metals having very high melt- 
ing points, in order to protect them 
against oxidation at high operating 
temperatures. Preliminary results in- 
dicate that molybdenum with a spe- 
cially designed ceramic coating offers 
a promising combination for very high- 
temperature service. 

Most of the usual heat-resistant 
alloys begin to melt when heated with- 
in the temperature range 2,400 to 
2,600 F. Of the metals whose melting 
points greatly exceed this temperature 
range, only such scarce metals as plat- 
inum and iridium, melting at 3,180 F 
and 4,260 F respectively, have sufficient 
resistance to oxidation at high tem- 
peratures to be used without protection 
Aside from the question of physical 
properties, the cost of these metals and 
the limited supply make their use on 
a large scale prohibitive. 

Other metals that have high melting 
points, but lack adequate resistance to 


oxidation, include titanium (3270 F), 
thorium (3,350 F), zirconium (3,450 
F), boron (4,150 F), molybdenum 
(4,750 F), tantalum (5,160 F), and 
tungsten (6,100 F). The last three 
are of special interest from the stand- 
point of potential applications in very 
high temperature service. From a 
practical viewpoint, however, only 
molybdenum is available in very sub- 
stantial quantities, there being com- 
paratively large ore deposits in the 
United States. The preliminary work 
on the development of a protective 
ceramic coating that would permit 
metals of this type to be used at high 
temperature in oxygen-bearing atmos- 
pheres was done with molybdenum. 

The ceramic coatings developed to 
provide this protection to molybdenum 
are applied in the form of water sus- 
pensions or "slips" to cleaned speci 
mens of molybdenum by either dipping 
or spraying. After drying, the pieces 
are fired at a temperature of 2,150 F 
in oxygen-free atmospheres. The high- 
temperature furnace is the only special 
equipment needed beyond that nor- 
mally used to apply ceramic coatings 

Various coatings were prepared 
Some of these were outstanding in re- 
sistance to thermal shock, while others 
had good resistance to high tempera- 
tures. One of the better coatings, 
M-13-33, consisted of (1) a base coat 
of a low-expansion frit with 20 percent 
zirconia added, (2) a cover coat con- 
taining 95 percent zirconia and (3) 
a seal coat consisting of a thin applica- 
tion of the original base coat. 

Coated specimens were subjected to 
several significant performance tests 
during the Bureau's investigations. 
These included heating in a gas-oxygen 
flame, heating at constant temperature 
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in an air atmosphere and service test- 
ing in the blast of ram-jet engines. 

The results of these tests indicated 
that the oxidation of the molybdenum 
was greatly retared by the best of the 
ceramic coatings tried. In an air at- 
mosphere of 1,650 F, unprotected 
molybdenum sheet was found to de- 
crease 0.02 inch in thickness in one- 
half hour. There was no decrease, 
however, for ceramic-coated molyb- 
denum heated for 70 hr under the 
same conditions. In another test, an 
uncoated specimen of 0.040 in. thick- 
ness developed a hole in three minutes 
when flame-heated to a surface tem- 
perature of 3,400 F. A second test 
piece, which had been protected with 
a high-zirconium-oxide coating approx- 
imately 0.033 in. thick, showed no 
decrease in metal thickness when sub- 
jected to a similar 30-min flame test. 

At a gas temperature approximating 
3,500 F, giving a surface temperature 
on the specimen of 2,600 F or more, 
only short-time protection of the 
molybdenum was attained. The oxida- 
tion rate at these high temperatures 
was found, however, to be sufficiently 
retarded by the presence of the ceramic 
coating to make the use of coated 
molybdenum feasible for special high- 
temperature applications in which pro- 
longed service is not required. 

An immediate application of these 
ceramic coatings is the protection of 
molybdenum Pitot tubes which are 
built into the nozzle end of ram-jet 
engines used for pilotless aircraft. 
These tubes, which are subjected to a 
gas temperature of about 3,000 F, are 
expendable and need not last more 
than five minutes. A simulated service 
test of a ceramic coated tube indicated 
a life in excess of 45 minutes 
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CLOSE-UP of New York Central's "Niagara' 


Vanadium Corporation of America 


locomotive, showing manganese-vanadium steel 


roller-bearing-type main and side rods. Carbon-vanadium steel is used for the axles and equalizers 


Less Familiar Metals of 


Commercial Importance 


DR. OTTO KAY, CONSULTING CHEMIST* and ROBERT A. LUBKER, ASSISTANT CHAIRMAN 
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ents as iron, alum 
1 
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NICKE 


| known, the pr 

eal f 
metals used 
reason for their 


ommon knowledg 


magnesiun 


Metals Research 


Eighteen of these metals are listed 
Table I. The most 
nj will be discussed 
1 detail 


Table II 


others is charted 


Beryllium 
d 
were a sufficiently large and 
trated supply, beryllium would 


metal of major importance 
Only a few hundred tons of beryl (3 
metal content) are pro 


estically, and a thousand 


Armour Research Foundation, Chicago 


tons or so imported per year 

Only part of this ore goes into the 
metallurgical market. Beryllium oxide 
is an excellent refractory and, before 
the ‘war, an estimated 100-200 tons of 
beryl were used for this purpose. The 
melting point of BeO is 4,530 F, and 
addition of even moderate amounts of 
beryllium oxide to refractories imparts 
good resistance to corrosion, cracking 
and thermal shock—at the same time 
improving insulating properties 

The use of beryllium in X-ray emit 
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ters and as a potential moderator in the 
atomic pile (instead of carbon) cannot 
be discussed in this summary review 
Both uses and the tremendous theo- 
retical interest in beryllium are con 
with its low atomic weight 
Small plates of 1-2 mm thickness are 
used as windows in X-ray tubes, beryl- 
lium being more easily penetrated by 
X-rays than any other metal 

The technical significance of beryl- 
lium is based on its use in precipitation 
hardening alloys, particularly in copper 
alloys. It has an unequalled ability to 
improve the mechanical properties of 
alloys when added in small percent- 
It also transfers at least part of 
its own corrosion resistance to what- 
ever metal it is added. Important are 
the beryllium bronzes, which approach 
quenched steel in hardness and tensile 
strength and show excellent resistance 
to shock, wear and fatigue. They are 
also non-magnetic and non sparking. 
A typical alloy, which is six times as 
strong as pure copper, contains 2.25 
percent beryllium. Addition of cobalt 
to copper-beryllium alloy has resulted 
in new materials requiring even less 
beryllium 

Beryllium additions to certain alu 
minum alloys hold some promise and 
beryllium-nickel alloys have good 
characteristics, but are in use only for 
minor instrument parts. Some of these 
alloys have been made by powder 
metallurgical techniques. The metal 
possesses the very low density of 1.8 
and a high modulus of elasticity ( 42.- 
000,000 | It is worked with dif 
ficulty, being rolled, swaged, or ex 
truded under suitable protection at 
1380 F. Tensile strengths of 40,000 


to 50,000 psi and an elongation of 2 


nected 


ages 


psi) 


»ercent have been 


ruded ! 


led berylliun 


reported for ex 


I 
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Zirconium 


n has been gaining con 

in the number and extent of 

its industrial applications. See Prop 

UCT ENGINEERING October 1950, for 

letailed data on this metal and also 

on molybdenum and titanium 

Only about one-sixth of the element 

is used in metallic form; one-quarter 

to one-third goes into refrac tories and 

roughly 50 percent 
celain, and glass. 


The use of ZrO 


porcelains is 


into enamel, por 
I 


in refractories and 

extre nely 
high melting about 450 C 
higher than that of quartz—and on its 
excellent chemical resistance and ele 


based on its 


point 


trical mechanical qualities. Zirconium, 
molybdenum and titanium as 
ind oxides are among the sub 
stances that hold great promise in high 


temperature alloys 


met ils, 
alloys 


Since the end of 


National Lead Company 


TITANIUM rod, sheet and wire. Titanium is perhaps the most promising of the 
less familiar metals, particularly now for aircraft and military applications 
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ailability 
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future development of gas 


jet propulsion and rockets 
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l| erior 


acids as well as causti 


orrosion 
solutions 
into high 
rro-alloys 
One contain 
and 
over 50 percent silicon; and one con 
taining 12 to 15 percent zirconium 
and roughly 40 percent silicon. Zirco- 
nium is added to steel in amounts be- 
tween 0.05 and 0.20 percent as a 
leoxidizer and grain refining agent 
It also is an excellent scavenger for 
oxygen, nitrogen and sulfur. The ad 
lition of zirconium to a number of 
high-quality such as nickel, 
chrome, vanadium and particularly 
manganese steel, has been found ad- 
vantageous and is practiced commer- 
cially especially where highest ductility 


ire used in steel making 
ing 35 to 40 percent zirconium 


steels 
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for wrought produ ts is desired 
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Several 
publications deal with small zirconium 
additions 


gnesium base alloys 


which ar result in 


hnement 


grain re 
solubility 
with 


The decreasing 
of zirconium in copper 
temperature results in an age hardening 
alloy. Zirconium containing 
have been made. A number of 
high melting point alloys with tungs 


lower 


bronzes 


| 
also 


vanadium and tan 
been ге ported ind zirco 
nium-tungsten 


teh, molybdenum 
talum 


have 


alloys have been used 


CAN 
in vacuum tubes 


Vanadium 


A detailed description of the metal 
lurgical application of vanadium would 
require much more space than available 
here. More than 90 percent of the 
total production is used in steel manu- 
facture, and more than 50 percent of 
that amount in high-speed steel. The 
formation of vanadium carbide, its 
solubility and the resulting influence 
on the steel structure are 


important 
factors in these alloy steels 


Of special 
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Approximate Prices for Metal Ingot 


Aluminum 
Antimony 


Beryllium 


. -$0.19 per lb. 
$0.32 per Ib. 
$95.00 per 1b.—$30 per Ib. 
as beryllium copper alloy 
$1.20 per Ib. as fei ro-alloy 
$4.50 per Ib. 
..$62 per Ib 
$0.245 per Ib. 
$3.00 per gram 
$100-$200 per Ib. 
.$2.25 per troy os. 
. 0.16 per Ib 
. $10.50 per Ib. 
à » $0.25 per lb 
.$3.00 per Ib. for 9877 Mo powder, 
$1.10 per Ib. as ferro-alloy 
$0.51 per Ib 
$8.00 per gram 
$2.00 per Ib 
$0.18 per Ib. 
$73 per Ib. 
. -$1.75 per lb. 
. -$15.00 per Ib. 
. . o s » s $1.52 per ib. 
$3.00 per Ib. for 98% W powder, 
2.25 per lb. as ferro-alloy 
$3.00 per lb. as ferro-alloy 
$0.18 per Ih 
. . $8.00 per Ib 


Boron 
Calcium 
Columbium 
Copper 
Gallium 
Germanium 
Indium 
Lead 
Lithium 
Magnesium 
Molybdenum. 


Nickel 
Rhenium 
Selenium 
Sodium 
Tantalum 
Tellurium 
Thallium 
Tin 
Tungsten 


Vanadium 
Zinc 
Zirconium 


technical importance is the retention 
of hardness by vanadium steels at 
elevated temperatures. Increase in 
oxidation and corrosion resistance, 
higher endurance limits, and preven 
tion of age-hardening are some of the 
other advantages gained. 

Addition of 0.1 or percent 
vanadium to gray cast iron increases 
tensile strength, transverse strength, 
and hardness. In highly alloyed irons, 
0.12 percent vanadium gives improved 
machinability. The manganese-vana- 
dium or chrome-vanadium alloy steels 
are used where particularly high 
strength is required even at slightly 
elevated temperatures (400/500 F) 
For instance, a steel with 0.50 percent 
C, 0.79 percent Mn, 0.31 percent Si, 
0.90 percent Cr, and 0.20 percent V 
oil quenched from 1,545 F and tem- 
pered at 800 F has a Vickers hardness 
of 481, and a tensile strength of 233, 
000 psi. 

Vanadium is not used in the United 
States to a great extent in stainless 
steels or in high temperature alloys 
Germany, however, poorer in many of 
the other metals, has substituted vana 
dium for such purposes with good 
success. Some special alloys like the 
highly magnetic Vicalloys (iron, cobalt 
and vanadium), some bronzes, and a 
Hastelloy (Ni, Mo, Cr, Fe) with some 
vanadium should be mentioned 


0.5 


Tantalum 


Tantalum metal possesses excep- 
tional corrosion resistance, and this 
property has made it an indispensable 
material of construction for chemical 
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apparatus such as heat exchangers and 
clad acid-proof equipment. It is also 
used in electronic and radar equipment 
as anode and grid бенон. Ил ease 
with which tantalum is electrolytically 
covered with a self-healing layer of 
oxide has promoted its use in rectifiers, 
condensers and lightning arrestors. 
Tantalum carbide is one of four com- 
mercial carbides (Ti, W, Mo, Ta) 
which are formed into dies (for wire 
drawing) cutting tools or machine 
parts of extraordinary hardness and 
wear resistance. 

Because of its tendency to form 
nitrides and carbides and high melting 
point, tantalum must be worked by 
powder metallurgy methods and sin- 
tered in vacuum. It is worked cold and 
suited to forming by all conventional 
methods such as rolling, drawing and 
pressing. For higher mechanical 
strength and higher annealing tempera- 
tures it may be alloyed with tungsten 
by powder methods. 

Tantalum is not generally plated, 
but through hydrogen reduction of the 
pentachloride it has been possible to 
cover metals and various other mate- 
rials such as ceramics with a dense and 
non-porous continuous coating of tan- 
talum which adheres well and provides 
good corrosion resistance. 


Molybdenum 


“Moly” is one of the most important 
hardening elements for steel. It raises 
the grain-coarsening temperature of 
austenite, increases hardenability, min 
imizes temper brittleness and is effec 
tive in increasing the mechanical and 
creep strength of steel at higher tem- 
peratures. Molybdenum may replace 
part or all of the tungsten as the 
principal alloying element in high 
speed steels. In many cases it definitely 
increases corrosion resistance, as for 
instance, in acid proof chromium steels 

Molybdenum is equally effective in 
cast iron and is commonly used for 
high strength and corrosion resistant 
castings. The Hastelloys, nickel-molyb- 
denum base alloys of excellent heat 
and corrosion resistance, are used ex- 
tensively in heavy duty chemical equip- 
ment. Some typical uses of molyb- 
denum alloys are in jet propulsion en 
gines, gas turbines and turbo super- 


chargers, as supports in incandescent 
lamps, in electrical contacts, heating 
elements, spot welding electrodes, and 
X-ray tube targets. A molybdenum- 
tungsten thermocouple has been used 
experimentally. Molybdenum alloys 
serve in glass-metal seals in the elec- 
tronic industry. The pure metal is avail- 
able in rod, sheet, tube, and wire form. 
(See PRODUCT ENGINEERING, October, 
1950). 


Tungsten 


Tungsten is a very unusual meta!. 
Steel gray with a bright metallic luster, 
it has a density of 19.3, about the 
same as gold, and exceeded only by 
rhenium and some of the platinum 
metals. It has the highest melting 
point of all metals, about 3,410 C, and 
the highest boiling point (6,170 C). 
At 4,000 C, its vapor pressure is only 
1/1,000 atmosphere. The modulus of 
elasticity is the highest for any metal, 
50,000,000 psi. 

The massive metal is not easily made, 
and powder methods must’ be applied. 
The powder obtained by reduction of 
the oxide with hydrogen is compacted, 
sintered in a hydrogen atmosphere and 
worked at successively lower tempera- 
tures until it becomes ductile and can 
be drawn through dies into fine wires. 
The unique combination of high 
mechanical properties, high melting 
point, low vapor pressure, and good 
conductivity have given the metal its 
singular position for electric filaments. 
It has practically the same expansion 
coefficient as some of the Pyrex glasses. 
Inert arc and atomic hydrogen welding 
processes use tungsten electrodes. A 
plating procedure by thermal decom- 
position analogous to that reported 
for tantalum has been worked out. 

Most of the tungsten, however, i: 
consumed in alloy steels, particularly 
in high speed tool steels, and in shock 
resisting and hot work tool steels. The 
tungsten content varies between 2 and 
24 percent, introduced in the form of 
ferrotungsten. This is usually made 
by carbon reduction of mixtures of 
the ore (wolframite) and iron oxide 
or scrap in an electric furnace. The 
alloys also are made in an electric 
furnace, wherein tungsten powder or 
calcium tungstate replaces ferrotungs- 


Table I—Position of the Less Familiar Metals in the Periodic Table 


I 
GROUP I | GROUP II | GROUP III 


Lithium Beryllium Boron 


Sodium Calcium Gallium 
Indium 


Thallium 


| 
| GROUP IV 
| — 


| Germanium 


Zirconium 


| 
GROUP V | 


GROUP VI | GROUP" VII 


Vanadium Molybdenum, Rhenium 


Columbium Tungsten 
Tantalum Selenium 


Tellurium 
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ten .for the production of nonferrous 
alloys 

As an 
tungsten 
elevated 
toughness 


alloying element in 
imparts great 
temperatures and greater 
for the same hardness; 18- 
i-1 steel (18 percent W, 4 percent Cr, 
1 percent V) and 6-6 steel (6 percent 
W and 6 percent Mo) are typical 
examples of tungsten tool steels, per- 
haps the most important of all high 
speed tool steels. Tungsten chromium 
steels are used in permanent magnets. 
High carbon-tungsten steels find con- 
siderable use for abrasion resistance. 

In nonferrous alloys, tungsten is 
equally useful. | Cobalt-chromium- 
tungsten-molybdenum (Stellite family) 
alloy tools show excellent red hardness 
ind are superior to high speed steels 
in some metal cutting operations, dies, 
gages, and earth-working equipment. 
The softer and tougher compositions 
we used in heat-resistant castings, such 
as buckets for gas turbines. These 
alloys are usually cast and finished by 
grinding. Some of them are applied 
as welding rods for the purpose of 
hard-surfacing 

Some minor uses include a silver- 
tungsten alloy for electric contacts 
platinum tungsten alloys for spark 
plugs and radar tube grids, and copper- 
tungsten high density counter weights 


steel, 
strength at 


Titanium 


Of all the metals thus far discussed, 
titanium is potentially the most im- 
portant. Not only is the ore plentiful, 
but the metal and alloys of it have 
properties that engineers have been 
striving to obtain for years. It has 
lightness, high strength, and excellen 
corrosion resistance. See Propuct EN- 
GINEERING, November 1949. 

At the current price of $10 per Ib 
for ingot and $15 to $20 per Ib for 
fabricated forms the demand far ex- 
ceeds the supply. And it is a safe bet 
that various government agencies will 
push its development hard since its 
applications are practically unlimited 
for military equipment. Industry also 
sees in this metal a tremendous poten- 
tial, as evidenced by the amount of re- 
search currently being done on produc- 
tion of the sponge, and melting, alloy- 
ing, and fabrication of the metal; and 
also by the number of companies being 
formed to produce and market it. If 
and when a continuous process is de- 
veloped for production of the sponge, 
industry will immediately invest up- 

wards of $200,000,000 in plant and 
equipment. Even without this develop 
ment, the government may underwrite 
large investments in order to obtain an 
adequate supply of the metal for mili- 
tary requirements. 
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Table II—Properties of Some Less Familiar Metals 
ананан АЕ ВУ 


METAL AND PROPERTIES APPLICATIONS 


ت نے 


LITHIUM 


aaa ————— 
Lightest of all metals, having only half the density As an alloying element in lead, copper, aluminum 
of water. Melts at 186F + 10F. Use of metal is | and magnesiur Lithium bromide or other lithium 
limited by its reactivity with water and oxygen am used aa refrigerante | in air conditioning equip- 
but it is used as a scavenger in liquid metals and ss | ment. Lithium soaps used as lubricants. Other 
component in protective furnace uses of compounds are in glass and ceramics, welding 
prevent sealing and decarburizatior fluxes, and electrolytes for storage batteries. 


EEE "—————————,ÓHÁ———— 


SODIUM 

crenata و‎ losa ق‎ 

Soft silvery metal that melts at about the boiling 
point of water and has been used as a heat transfer 
medium in the 750-1,475F temperature range. Has 
high electrical conductivity and experiments are 
under way to make use of it in such applications. On 
a weight basis, electrical conductivity is about three 
times that of copper 


atmospheres to 


Besides use in chemical industry. sometimes 
used in lead base bearing alloys to increase hardness 
toremove arsenicand antimony from lead-tin alloys 
to increase wetting power of hot dip coatings; and 
for the deoxidation of metal baths. Also has been 
used as a getter in inert atmospheres. and experi- 
mentally for deoxidation and desulfurization of 
steel 


CALCIUM 


Silvery white metal which oxidizes in air. Is 
harder than sodium and less reactive. Is an excellent 
reducing agent in extractive me tallurgy and has been 
used to reduce the oxides or other compounds of 
chromium, thorium, titanium 
conium 


Calcium-silicon and calcium-magnesium-silicon 
alloys show great promise as deoxidizers as well as 
decarburizers and desulfurizers. Is used as a 
hardener in lead alloys for cable sheathing and in 
uranium, and azir-| the grid of a ulators Also used as hardener 
in lead base bearing alloys and in manufacture of 
magnesium can be used to control grain size of 
ingot. 


BORON 


Borderline between metals and nonmetals. Resem- 
bles semi-conductors in the fourth group of the pe ri 
odic table. Chemical equivalent weight is only 3.6 
80 is of potential interest as a solid high-energy fuel 


Amounts as little as 0.001 to 0.003 percent in steel 
increase hardenability. Can be substituted for 
molybdenum in nickel and manganese-molybde- 
num steels Boron steels are used in atomic piles 
as controls since boron absorbe neutrons efficiently 
Has been recommended as a grain growth inhibitor 
in aluminum alloys. 


GALLIUM 
Resembles aluminum in chemical behavior. Has a In ometers at higher temperatures 
density of 6, looks like a low melting amalgam, and] than practical for mercury; as alloys for metal 
melts in the palm of the hand Melting point is 86F baths, where low melting point would be advantage. 
Certain special purpose alloys for use under cor- 

rosive conditions 


— —— — — — — — — — — — — — — — 


INDIUM 


оннан ققق قق‎ r ففق‎ i MM 

Soft and flexible like lead, density of 7.3, BHN of 
1.0, and melting point of 3151 Artificial radio- 
activity easily introduced in indium by neutrons of 
low energy, which accounts for use as indicator in | temperatures. Bearing thus is leas subject to 
atomic pile corrosion, has better oil retention, 


SS SSS — — 


THALLIUM 


سے 
Density of 11.85. Is used as organic‏ 

liquids of high specific gravity Certain 
pounds are light-sensitive Melts at 575k 


quartz therm 


Principal uses in bearing alloys where for example 
lead or lead coatings are plated with indium and 
the plated coat diffused into the lead at elevated 


Primarily used in chemical industry—other uses 
small. Alloys with lead, antimony, tin, cadmium, 
bismuth, indium, copper, silver, platinum and 
mercury. In lead alloys, increases resistance 
toward deformation. Raises melting point and 
lowers anodic oxidation 


— — — — — — — —e — — —— — — — — — — 


GERMANIUM 
— ——— — — — — — — — — — 
Semi-conductor. When alloyed with gold and р electronic field for crystal 
silver, alloys are fine grained and expand upon solidi- | detectors and rectifiers. Germanium-copper (where 
fication. Melting point is 1,945F and density is 5.36. | germanium, like silver, increases hardness and 
brittleness and germanium-silver have been 
studied. Germanium dioxide in glase instead of 
silica results in high index of refraction. 
— — — — — — — — — — — 
COLUMBIUM 
Density of 8.57 and melting point of 4,380F + 301 
Suitable to forming by all conventional methoas such 
as rolling, drawing, pressing, bending, anc 
Oxidizes in air above 4821 


salte for 
other com 


Primarily used in 


Used in additions of 0.5-0.8 percent to stabilize 
stainless steel; by combining with ithe carbon pres- 
swaging.|ent, prevents carbide segregation in the grain 
boundaries which causes intergranular corrosion. 
Also used to reduce air-hardening in non-corrosive 
chromium steels, in nitrided alloy steels and in 
new high temperature alloys 


————————————————ÀA———À——————————————————————————————————————————— 


SELENIUM AND TELLURIUM 
م‎ 
Most important property of selenium is that it Selenium oxide is used for dry-plate rectifiers. 
changes electrical conductivity when exposed to light. | Selenium cells form heart of photocells Tellurium, 
in amounts of leas than 0.1 percent improves work 
hardenability and increases the recrystallization 
temperature of lead 


Principal metallurgical application of both metals 
is to improve machinability of copper alloys (addi- 
tions of 0.5-0.6 percent). Selenium used in Invar 
and stainless steels for same purpose, 


RHENIUM 
— — — — — 

Looks like silver, but density (20g-/CC) exceeds 
that of gold and approaches that of platinum. Has 
excellent corrosion resistance and melting point 

5,740F) exceeded only by tungsten 


Has little or no technical application now but 
more plentiful supply would probably soon be 
followed by greater use. Number of patent claims 
have been filed on alloys of rhenium and tungsten, 
molybdenum, chromium and tantalum which form 
hard acid-resistant alloys 
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Drive Design 


Is Heart 
Of Recorder 


A dictation recorder should meet 
four major requirements: (1) the 
record should start without lag when 
the button is pushed, (2) the system 
should be simple and sturdy, (3) the 
machine should operate a-c or d.c, 
and (4) extraneous noise should be 
minimized. On the new Tycoon ma- 
chines of the Soundscriber Corpora- 
tion, New Haven, a fast- 
start ac capacitor motor is geared 
directly to the turntable, without the 
intermediate clutch used with contin- 
uously running motors. The motor 
brings the record up to stable speed 
in less than 1/10 sec after the micro- 
phone button is pushed. The speed 
reducing worm gear and bearings are 
sealed in one oil bath; there are no 
belt or friction drive members. A 
capacitor motor gives constant, fixed 
speed without the disadvantages of 
commutator spark interference and 
speed variation encountered in ac-dc 
universal 


Conn., 


with mechanical 
governors. A heavy duty modifica- 
tion of the automobile type vibrator 


motors 


converts ac to dc and operates only 
when motor is running. Replacement 
amplifiers plug in for easy mainte- 
nance. The rotational flexibility of 
the fabric coupling and the inertia of 
the heavy turntable also help main- 
tain steady speed to minimize "wow." 
Since electrical amplification is high 
and the embossed groove is shallow 
in a dictating machine, motor vibra- 
tion must be kept low. With no belt 
tensions to maintain, the Tycoon 
motor springs have high resiliency; 
the fabric coupling and sponge ring 
damp out needle vibrations. 
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CLEAN LINES and handy controls are carefully engineered for sales appeal 
and utility. The recording arm carrying the needle moves radially on the record 
to emboss groove by precision gear connection to worm on table drive shaft. 


Turntable shell, Sponge rubber ring 


АА 


ЛДЛ 
/ 


/ 


WLLL LLL LLL gg) 
— — 


< 


N 


' 


/ 
Heavy turntable 


| 


Built-in backlash 
P" clutch in recording 
arm drive 


NN 


п 


[ES 
min x 


N 


Mofor spring 
\ Mounts 


_ Vertical shaft 
bearing cup 


/ 
Mofor 
DRIVE SYSTEM runs from capacitor motor through worm gear and coupling 


to turntable. Spring mounts, coupling and sponge ring form 3-stage filter 
against motor vibration. Sponge and coupling damp out vertical vibrations. 
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p 2 2 2 Y 
7 2 2 


Clutch start with 
continuously running 
motor ~ У 


.. Direct drive to 
fast-sfart motor 


: 


FAST START MOTOR brings turn» WORM GEAR AND FABRIC COUPLING connect turntable to motor. Long 
table to normal speed as quickly as motor shaft bearings and solid vertical shaft bearing cup restrain vibrations 


ontinuously running, clutch-in motor. and give long operating life. Note 3-point motor suspension screw holes 


Hand microphone with 
motor stort-stop switch 


Ac-dc Recorder 
amplifier | | 


^4 


6 prong - 
recep'acíe 





6 prong plug 

at end of 6 wire 
cable from 
Inverter 


Vibrator — 
Oc power 
cord fo invertor 


HEAVY DUTY VIBRATOR gives square wave a for FOAM RUBBER JACKET and anchor springs smother 


motor only; amplifiers operate independently on ac or dc. vibrator noise and protect mechanisms. Unity power factors 
The vibrator is conservatively designed for long life of capacitor motor minimizes arcing at vibrator points 
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PRODUCT DESIGNS 


Pitman shoft 


ч, 


— Valve assembly 


1 4 
a 
m Wa 


Steering wheel shaft 


Bali nut 


BALLS, ROLLING IN GROOVES, act as threads to move When resistance reaches a preset value, the valve is thrown 
ball nut as driver turns steering wheel shaft. This turns out of neutral and the hydraulic piston gives a boost to the 
the gear segment on the pitman shaft, moving the truck manual operation. Road shocks from front wheels also 
wheels. When resistance to turning is light the hydraulic trip the valve to put in hydraulic reactions and cushion 
valve remains in neutral and the driver does the work. impact at the steering wheel to maintain driver's control. 


Hydraulic. Booster for Steering Gear 


A steering gear to take some of the muscle 

out of driving a truck has been designed by 

engineers of the Saginaw Steering Gear 

Division of General Motors with a hydraulic 

booster system to reinforce manual control 

when resistance is encountered. Hydraulic 

power takes over when a large torque is 

necessary; light control movements are en- 

tirely manual. In case of hydraulic failure, 

completely mechanical control takes over. 

The booster does not interfere with normal 

recovery after a turn and the control ratio of 

26 to 1 is fast enough for speeds up to 100 

mph. Three models, for 1.6, 2.5 and 3.85 

gpm capacities, at 750 psi, operate from 

electric or engine-driven pumps. The essen- 

tial mechanical and hydraulic design is the 

same in each case, although the relative posi- * as 
doa of the control valve, cylinder and ball THREE MODELS, with slightly different component assemblies, all 

Ex е : begin boost at about 58 in. lbs of shaft torque. A special Saginaw 

nut gear varies in each case. Steering gear 


я gear lubricant and SAE 20 hydraulic oil are used. When booster is 
road feel is not changed by power system not operating, oil circulates freely under no pressure. Engine drive can 


and drivers need no new training to use it. be substituted for hydraulic pump electric motor. 
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Housing 


Hydraulic cylinder 


Shaft 


-gute 


Steering wheel 
connection 


Valve assembly 


^ Ball пи? › 


“= 


Balls — 


CRITICAL PARTS are of heat treated alloy steel. The groove, filled with steel balls which roll as the worm re- 
worm is welded to the steering gear shaft and is supported volves and act as a driving thread 
in the housing on needle bearings to allow for end move- balls from running out the end of 
ment necessary in shaft for hydraulic valve operation. The 
worm and ball nut are threaded with a finished helical 


Two U tubes keep the 
the nut, returning them 
across the back of the nut to the helical path at the center. 
Limited space made compact valve design necessary 


Designed to Retain Feel of Road 


HYDRAULIC VALVE in cross section shows neutral and roller bearings. When preload is exceeded, the springs are 


turning positions. Torque on steering wheel (from road ompressed and th spool is moved by the stationary disk 
shocks or driver's hands) puts longitudinal force on shaft to divert hydraulic fluid to'the operating cylinder. Pressure 
ipplied is proportional to spool deflection and driver must 
increase hand torque to get more hydraulic turning force. 


by reaction of pitman gear segment on worm. Six preloaded 
springs resist this force through stationary disk and tapered 
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PRODUCT DESIGNS 


Periscope Sextant 


Eliminates Dome 


Airplane sextants conv entionally require astrodomes, or 
plastic fuselage bubbles, but the Periscopic Sextant, de- 
signed by the Kollsman Division, Square D Co, takes 
readings through a 1j in. tube which projects 1} in. 
into the slipstream, cutting drag and eliminating dome 
distortion. Light from the celestial body is picked up 
by the adjustable prism, passes through two objective 
lenses, a field lens, and an erecting system before be- 
ing deflected into the eyepiece by a 90 deg prism. A 
reticle, with horizontal and vertical lines, is fixed at the 
focal plane of the erecting system, so that the celestial 
body and the reference lines are viewed at infinity. 
Horizontal angles can be read by turning the periscope 
and reading the azimuth dial fixed to the fuselage. Thus 
the instrument can be used as an astro compass or to 
take bearings. In place of the usual air bubble, a 
round, stainless steel mirror, pivoted on a pendulum, is 
used as a horizontal reference. The mirror reflects a 
line of light into the eyepiece, which remains horizontal 
as the mirror pivots. An integrating mechanism is built 
into the sextant to give a continuous average value of 
readings taken over any period up to 2 minutes. 


Mechanical Linkage 


Varies Compression 


In Radial Engine 


A variable compression ratio radial aircraft engine with- 
out a master connecting rod was developed by the late 
Dr. John S. Sharpe and patents are now assigned to The 
Franklin Institute Laboratories for Research and De- 
velopment. The new device is not yet in production. 
Through mechanical linkage, the pilot can vary the 
travel of the pistons during flight. All connecting rods 
in the new design have identical motions and cen- 
trifugal force can be properly balanced. In the conven- 
tional radial engine with master connecting rod con- 
struction, only one rod has true connecting rod mo- 
tion and vibrations are necessarily set up. The photo- 
graph shown is of an exhibit model. 


114 


Adjustable 
prism 


Horizontal reference 
bulb 


integrator 
housing 


Stainless steel 
mirror 


Skirt 


VARIABLE 


scement 


PRISM is turned through worm gear and 
A line of red light is reflected to eye by inclined 


mirror from stainless mirror, pivoted on jewel below 


‘Adjusting 
arm 


9 


A 


Apto nos à E. 4 

. du Te o atka 
RING IS ROTATED to displace fulcrums angularly around 
the crankpin center and force the connecting rods to operate 
in unsymmetrical position to lower compression ratio in 


cylinders. Linkage shown is for one cylinder only. 
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Periscope 


Horizontal 
reference я 
bulb J Door handle 


—— ESES MOUNT FOR PERISCOPE is fixed to fuselage. Collar is 
adjustment set-screwed to periscope and turns with it. Moving arrow 


Inspection : gives bearing reading on azimuth scale 


Fine window 


adjustment 


/ntegrotor 


Cylinder 


Sextont 
index drum 


PERISCOPE CASE is filled with dry air and sealed INTEGRATOR depends on disk driving cylinder through 2 
Long linkage to adjustable prism keeps operating mech- contained balls which move radially out on disk with time 


inisms inside the fuselage and minimizes drag Cylinder rotation is time integral of disk rotation 


Rugged Instruments 


A SMALL NEON is used as a poten 
tiometer sensing device in an ele 
trical instrument design of Indus 
trial Devices, Inc. These Mini 
Volt voltmeters and Mini-Amp 
ammeters give moderate accuracy 
with small size and extreme rug 
redness. The a-c ammeters con 


4 a small transformer with a 
ew primary windings from the 


£ 
E 
t 
[ 


measured circuit and more num 
erous secondary” windings, closed 
by a potentiometer. The sliding 
contact is connected to the end of 
Links (3 or more equolly 
spoced around fhe Cronk the potentiometer through a glow 
shof! center) 1 c : ry 
tube and a fixed resistance. When 
Ciel thiol the lamp goes out, correct current 
is reading on potentiometer scale 
The core is saturated for most of 
the cycle holding down potentiom 
DIAGRAMMATIC VIEW of linkage for one cylinder shows the two eter currents and giving the instru 
extremes to give maximum and minimum compression ratios. Connections ment good resistance to burn-outs 
for other cylinders are exactly similar. A single link pin connection is shown 
here; the actual design includes several spaced to maintain balance 
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PRODUCT DESIGNS 


Top view fo mirror... „Face view to mirror 


й -Lens 


Profile view to 


—— — — 


А 
a VL 
р Е 


Light path 
fop view .. 


Profile 





Three View Screen 
Aligns Type Faces 


The Type Alignment Projector, conceived and designed by Rem- 
ington Rand Inc., with an optical system developed and unit pro- 
duced by the Bausch & Lomb Optical Co. of Rochester, New York, 
projects three views of a typewriter type face on a marked, ground 
glass screen to detect deviations from established standards and 
ensure uniform alignment and impressions on sheets typed on the 
finished typewriter. Adjustment was formerly governed by the 
judgment of the operator, with quality variations depending on 
individual skill. The front view, at 8.5X magnification, is pro- 
duced by reflected light and detects vertical and horizontal mis- 
alignment as well as type face defects. The profile view is at 8.7X 
magnification and measures type impression. The 20X magnifica- 
tion of the top view insures even impression over the full face. 
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Design Changes 
In Oil Refiners 


Operating experience with the automatic lubricating oil 
re-refiners of The Youngstown Miller Co., subsidiary of 
Walter Kidde and Co., Inc., suggested important design 
changes to give longer life and more efficient operation. 
The machine removes impurities from crank case drain- 
ings and allows oil to be used over and over again in 
diesel electric plants and ships, gasoline engines, trucks 
and airplanes. Dirty oil is pumped into a float-con- 
trolled, electrically heated chamber where absorbent 
refinery clay is added and the mass is stirred by a 
motor-driven impeller. Thermostats break circuits and 
shut off heat at predetermined temperature while signal 
lights summon the operator. Tank contents are dropped 
into a transfer tank and then forced through a two-stage 
filter by compressed air. Filter frames lift out for clean- 
ing. Specifications of the original oil can be duplicated 
or even improved upon by re-refining. Various models 
handle 9 to 200 gals of oil per batch. 


INTERLOCK between heating controls, motor switch, float 
switch and dump valve is redesigned stupidity-proof fea 
ture. Rapid wearing pumps to empty transfer tanks were 
replaced by trouble-free compressed air transfer system for 
use with abrasive absorbent clay and oil mixtures 
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PRODUCT DESIGNS 


Exhoust 
кеп? м 


Float switch 


Aspirator fan 


Condensate 
tank 


Heater 
bands 


Air pressure 


Transfer tonk regulator 


\ 


Air release 


First poss 


BEARINGS supporting agitator in 


I 
with hot clay mixture 


early machines failed 


Solid-coupled agitator and motor 
shafts supported only by motor bearings solved the prol 


Perforated plate holds down foam and fan circulates 
air above the mixture from inlet to exhaust vent 


lem 


Trons: on piate 


Primary 
foward front 
of refiner 

Fear heod 


Filtered oil 


еттк 


- 
4.14 1 
s Primary stage 
— — — per 
J hole sec. stoge 
papers 


filtrate 


2 hole primary 
stage papers 


FILTER PRESS is opened to remove paper frames 
tion of second stage. decreased chance of clay run-through 
due to misassembly of primary filter frames or punctured 
primary filter paper. Unsymmetrical papers further lessen 
danger of misassembly by unskilled or careless operators 


Addi 
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Pneumatic 


Surface Gage 


A series of devices for measuring, 
checking and calibrating pieces in 
production is manufactured under 
the trade name Etamic by Ateliers de 
Normandie, under 
Mipsa license, Geneva. The operat- 
ing principle is a differential air flow 
through a calibrated and an un- 
known orifice. Use of the relatively 
high air pressure of 60 psi prevents 
clogging, while air pressure and tem- 
perature variations do not effect the 
differential operation. 


Paris, France 


No regular 
maintenance is required. Sensitivity 
and precision are 0.000004 in.; the 
almost inertia-free diaphragms are 
actuated in less than 1/100 of a 
second. Special models can sort parts 
according to a predetermined scale 
of sizes or reject over-tolerance 
pieces by attached automatic mechan- 
isms. 


Ionized Air 


Removes Dust 


A novel application of radioactivity 
has been made by The Reco Co., 205 
E 43rd St, New York in their Alpha- 
tron blow-gun, which removes dust- 
attracting static electricity as well as 
the dust from the surfaces of plastics 
as they are taken from the mould. 
Plastics, being non-conducting, tend 
to hold static electricity when cleaned 
by conventional methods. In this de- 
sign, a radioactive foil liner irradi- 
ates the air as it passes through the 
nozzle, giving free negative and posi- 
tive ions which are attracted or re- 
pelled by surface to neutralize static 
electricity. Radio-active polonium on 
nickel forms foil. Diagram shows 


the formation of ions inside foil. 
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TYPE S ADJUSTABLE TOLERANCE DEVICE is used in long-run produc 
tion to measure OD with setup shown, or ID with plug in plac e of ring. The 
measuring arm must be changed to vary the basic dimension. The part is 
checked for size, taper or concentricity in one operation with practically no 
wear On gage. By rotating micrometer graduated knob the correct size of the 
part is read directly. The tolerance changes as the two adjusting knobs are 
turned with no change of plug or gage. On the back of the cabinet are the 
air connection and electrical conduit, carrying leads to two internal contacts 
Pieces within the set tolerance open both contacts; a lighted lamp identifies 


on over- or under-size dimension. The device may 


also be connected to a 


a different plug or gage is used for each size of piece 


Radioactive 
foil liner 


EA 
СО» 
ORGS) 
CEES 


*O /onized air 
* Pos. ion of air 
O Neg. ion of oir 
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Red tight 


CALIBRATING AND DISENGAGING DEVICES for 
grinding exterior surfaces permit calibration of p 
prod 


pie es in 
production and determination of correct diameter without 
stopping the machine. Air feeds through the calibrated 
orifice O, to O, and O» 


Parallel paths through calibrated 
orifices O, and O; feed the micrometer adjustable orifices 
O, and O.. As piece is ground smaller O, and O, are en 
larged, decreasing pressure in center lead pipe. Diaphragms 
C, and C, operate switches for red and green lights. O- is 
set for ds, the desired diameter, and O, for d,, slightly 
The green light indicates gross oversize; both lights 
ire cut during final grind. Red lamp shows final size 


larger 


Shaft Bevels 


Hold Sight 


A telescopic sight mount, designed 
by Mykron, Portland, Oregon, is 
based on the interplane lock prin- 
ciple, patented by Frederick Baker 
and E. Gary Spencer. The mating 
male and female portions of the 


interpione 
lock 


shaft lock are shown diagrammatic- 
ally at right; the photograph shows 
the sight base being inserted into the 
locking clip which is permanently at- 
tached to the rifle. With the mount in 
place, the holding screw turns into 
the locking cup, positioning the 
mount against the inclined planes of 
the lock. The mount is quickly de- 
tachable, returning invariably to the 
same zero point. Accuracy is not af- 
fected by wear of surfaces. 
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ON THE SAME PRINCIPLE, a 


devices have been designed 


variety Of measuring 
Flat bands and wire are 
ured by machine shown above according to the same air 
flow setup as calibrating and disengaging device. Orifices 
O, and Oa, without pins, are held very close to moving 
surface 


meas 


For centerless grinders the Etamic sorting mech 
anism is put at the outlet to chute the pieces into oversize 
undersize, and bins. A box case, adjustable 
gaging device gives direct readings on inside diameters 
checks sizes against a given tolerance, and tests for con 
centricity and 1 r ind 


acceptable 


This mechanism operates witl 
$ 


a sing! orifice and diaphragm swit 


Holding 
screw 





— metal rotor 


(B) Compactness, dependability, ease of assembly and 


Powder 


Ratchet 


a and paw/ 


low cost were the primary design problems in this 
truck door lock. Ten stampings, che extruded steel 
tongue and several springs fulfill these requirements. 


stee/ tongue 


| Extruded 


Formed lugs 
retain spring 


(A) Door lock for automobile luggage compartment combines 


six steel stampings with cold-headed and powder metal parts, 


springs and washers. 


mounting 


requirements with 


practical 


Main design problem was to reconcile 


fabrication methods 


Designing Small 


A. A. LAURICH 


Reid Products Division, 
The Standard Products Company 


Stamped Mechanisms 


lips and recommended procedures that will improve operation 


and lower cost when designing stamped components. 


THE APPLICATION OF METAI 
INGS in the design of almost any 
small mechanism is desirable from 
the standpoints of low cost, light- 
weight, high strength and 
production of identical parts. 
anisms 


STAMP 


volume 
Mech- 
containing locking or latching 
that are actuated or limited 
by mechanical remote controls are 
ideally suited to stamping fabrication 
Thin flat members that can be offset 
to follow contours or fitted flush into 
recesses naturally lend themselves to 
this type production. Such parts can 
be used in all-metal constructions or 
in conjunction with wood, fiberboard, 
rubber and plastics, and are found in 
automobile bodies, household appli- 
ances, precision tools, mechanical clo- 
sures, as well as food and vending 
machines, farm machinery and many 


dev IK CS 
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other products. Expanding one of 
these general classifications—automo- 
biles, stampings are used in door locks 
and checks, window regulators, wind- 
shield wipers and trim plates. They 
appear as levers and brackets in 
the transmission and braking systems 

Stamping applications are 
times limited because the cost of 
amortizing dies over a relatively small 
number of pieces is high. However, 
important savings can be made if as 
few as 500 or 1000 pieces are re- 
quired. In cases where it is desirable 
to incorporate mass in parts for weight- 
balancing purposes or to provide heavy 
sections for tapped holes, other meth- 
ods such as die casting are used. Often 
limitations can be overcome by using 
special turned inserts or auxiliary 
stampings that are fastened to the base 


also 


some 


part by welding, brazing, staking or 
riveting, depending on the application 

The general procedure to follow in 
establishing the design of a new part 
can be broken down into the follow- 
ing steps: 

1. Determining what the mecha- 
nism is to accomplish and reducing all 
known data to specific terms such as 
inch-pounds of energy input, inch 
pounds of energy required as output, 
minimum pressure or minimum stroke 
required. Dimensional tolerances, fric- 
tion between parts and other variables 
consume a fraction of the input energy 
and thus determine the overall efh 
ciency of an assembly. An initial al- 
lowance of 5 to 15 percent “over 
travel” is usually sufficient to produce 
the required end result, although a re- 
check after the design is complete may 


PRODUCT ENGINEERING — JANuaRY, 1951 





(C) Four stampings are the 
main structural elements of 
this door check. The three 
springs control the detent 
action to resist weight of 
the door. Rubber bumper 
prevents slamming of arm 
assembly against retainer. 


Е Springs 


Rubber 
bumper 


Pivot 
bracket 


pte Refainer 


(D) Remote control for door lock is an assembly of five 
stampings and a detent spring. Rotation of shaft in one 
direction releases lock; reverse rotation makes lock inoper- 


able 


Requirements are smooth ac- 


tion, proper angular relationship. 


Actuating 
shaft 


dim 
eer 


¢ 


that this figure be 


Consider the overall size limits 
of the mechanism, mounting holes 
and points of attachment to controls 
in the light of probable dimensional 
variations of the mechanism itself and 
cooperating parts. This survey may 
indıcate that one or more holes should 
be slotted, or that adjustable connec- 
tions such as turn-buckles, serrated de 
spacers or similar 


indicate 


altered 


VICES, devices are 
needed 

3. If a weight limit is imposed, a 
preliminary estimate will indicate 
whether lightweight materials such as 
aluminum or thin-gage sheet metal 
with stiffening ribs and bosses are to 
be used. The weight of unavoidably 
large parts can be reduced by punching 
out nonfunctional material 

4. An analysis of the proposed de- 
sign based on a sketch and all avail- 
able information will indicate which 
bearing points will be critical, where 
the mechanism will be highly stressed 
and at which points excessive wear 


will occur. These critical points must 
be designed on the basis of minimum 
care-free life expected of the mecha- 
nism. Corrosion, erosion and other un- 
favorable operating conditions must 
also be considered. 

5. If a definite cost limit is placed 
on the device, a preliminary estimate 
of the cost is made and used as a 
guide in developing the overall design 

6. Any general limitation such as 
size and type of available equipment, 
size and type of material available, ease 
of fabrication and assembly, tool and 
die costs must be established and used 
as guides during the development of 
a design. 

7. Any finish or appearance condi- 
tions must also be borne in mind as 
the design progresses. 


Design Procedure 


After the above studies are made, 
preliminary sketches drawn and the 
general course of action determined, 


PRODUCT ENGINEERING — JANUARY, 1951 


a design is then ready to be put on 
paper. Actual design procedure from 
thıs point takes the following form 

1. All known positions of the mat 
ing Or cooperating structure are drawn 
up in three or more views. 

2. All established dimensions regu- 
lating the required functions of the 
mechanism and the established shapes 
of connecting members are laid out in 
as many positions 
required. 

3. All key center 
parts are established 

i. Any bearings or points considered 
critical are located. Stress checks are 
usually limited to simple shear tests 
of rivets used as pivot points or as 
connections parts. Factors 
such as 10- to 15-percent variation in 
the thickness of steel, differences in 
hardness or temper of this steel, and 
tendency of the metal to check or 
crack at the edges during forming 
make the testing of hand-made sam 
a more reliable criterion. Good 
die design, for example, demands that 
the distance between a hole and an 
adjacent edge must be equivalent to 
or greater than the sheet thickness 
Parts must also be designed to resist 
deformation during tumbling and plat 
ing operations, handling in tote boxes 
and ejection from the dies. Taken as 
a whole, these factors mean that parts 
are usually made many times stronger 
than the mechanism itself actually 


as are functionally 


lines for major 


between 


les 


require 5 

5. Good mechanical design pra 
tice is to be followed in all cases: The 
following special considerations apply 
to stamping designs: 

(a) The principal dimensional dif 
ferences in stamping occur as a ге 
sult of metal thickness variation and 
the manner in which a die is set in 
the press. For a given batch of parts 
produced from stock that runs close 
to the extreme high or extreme low 
thickness limit and a single setting of 
the die, all of the parts will be uni 
formly .near the high or low limit, 
as the case may be. The parts will not 
vary as is the case with parts that arc 
machined. 

(b) It is important that as many 
parts as possible operate through their 
complete cycle without being too pre 
cisely restricted within the mechanism 
This factor is important 
changes made in dies after a part is 
in production are costly and difficult 
to make, especially when compared 
to adjusting a dimension on a ma 
chined part. It is therefore good pra 
tice to provide enough "free travel" at 
one or more points in the mechanism 
to allow for accumulated tolerances 
if the mechanism ts complex Another 
way to provide for accumulated tol 


because 
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Fig. 1—Clearances, A, between punch and die allow for metal at high limit of 
specified thickness tolerance. Sketch (exaggerated) shows effects on bends and 
developed length of blank when metal is too thin or the tools are worn. 


Theoretical length of blank - A* arc aob* B*arccad + С 


Arce ob = orc cd 4 


.3/4/6D. 


= 07854 D 


Fig 2—Allowance for each 90 deg bend is determined as dies are built. For 


steel, usual allowance is about half the sheet thickness. 


value is result of stretch in metal 


+-Clearance or “breok” in hole in port 
Size of hole is confrolled by punch 


Торег in de insures quick release 
of slugs from holes and parts from die 


Fig. 3 


and characteristics of a 


Variation from above 


particular die. 


Clearance or "break" on fhe part 
Size of port is controlled by die 


Wear on punch and die increase outside dimensions and decrease hole- 


sizes. Tolerances applied to contours and hole sizes therefore determine life of 


punch and die and should not be 


erances is to make a given hole or 


surface variable by adding 
an extra operation to pierce the 


pic 


ope rating 


hole 
or shave the surface a die having 
adjustable gaging 

(c) Whenever practical, it is de 
sirable to keep the parts of a mech 
anism as flat as possible. This simpli 
fies the dies, avoids variables caused 
by forming, and eases inspection 

(d) If a design calls for several 
irregularly shaped parts that have large 
unit areas, contours should be modified 
so that one or more of these parts will 
"nest" well, thus reducing scrap 


(e) From the standpoint of die 


considered as 


production variables 


construction and е 


maintenance, it 
is desirable to make as many “forms’ 
or "off-sets" straight and parallel, and 
to have two forms or two bent lugs op- 
posite each other so that the die can be 
balanced 

(f) An analysis of the required 
tolerances must be made to determine 
whether they can be held. For exam- 
ple, if a given part with a formed edge 
must be held to a tolerance closer than 
the variation of the thickness of the 
itself, provision must be made 
to "coin" the metal in a restrike opera- 
tion, grind to required dimension and 
"shave" or ream the holes in relation 


metal 


to the formed edge as requirea 

6. When appearance or finish is 
important in the mechanism, provision 
must be made for grinding, grit blast- 
ing, painting and/or polishing. If 
such operations are too costly or if 
rivet heads or holes are exposed, it may 
be cheaper and more satisfactory to 
attach an outside trim plate for decora- 
tive purposes and/or to carry a trade 
mark and instructions if required. 
Such markings can be made by stamp- 
ing with a die, embossing, etching or 
with paint. Plastics or other materials 
can also be used for this purpose. 

7. After the design has been com- 
pleted and detail drawings made, sam 
ples are usually made by hand. These 
are used for installation checks, de- 
struction testing and as a guide for 
estimating die and unit costs. The 
destruction or cycling test may be as 
simple as mounting the device in a 
shaper and utilizing the stroke of the 
machine to operate the mechanism, or 
as complete as an actual built-up model 
of the cooperating mechanism with 
special motor drives and accessories. 

8. Any revisions found necessary 
during the building of samples, in the 
destruction test, during installation and 
after estimating costs are then made 
in the layout and detail drawings. If 
any changes are likely to affect the 
function or strength of the unit, re- 
checks are made in a new cycling test 
If the original test indicates any ques- 
tionable results, it may be necessary 
to test special samples having high- and 
low-tolerance gage thicknesses 
limit dimensions at critical points. 

9, The final correlation of all cost 
and test data is then checked and def- 
inite figures established. — All 
drawings are given a final check, and 
in some cases, a complete new check- 
ing layout made to include high- 
low-tolerance dimensions at 
points. Although in the orig 
sign layout it is wise to usc 
dimensions to avoid losing per 
it is usually helpful to make a ten- 
times-size layout of the whole mecha- 
nism_or of critical points to accurately 
check geometrical complications that 
arise under certain toleran 


and 


cost 


and 
critical 


ynditions. 


Design Tips 


1. Dimensional toleran factors. 
The basic factor in stamping design is 
that, whether a part is made in a series 
of single-operation dies or in elaborate 
automatic progressive dies, all dies are 
built to accommodate steel of the great- 
est thickness allowed by tolerance. 
When steel of the least thickness allow- 
able is used, bends will not be square 
as in Fig. 1. If steel beyond the high 
limit of thickness were to be used, 
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the metal will squeeze or "iron" out 
causing the part to be dimensionally 
distorted and possibly "galled" or 
cracked from the force of the die. 

When metal is formed at right 
angles, a certain amount of stock is 
used as a bend allowance. If the center 
section of the stock is considered a 
mean dimension as in Fig. 2, this 
allowance would be 0.7854 times the 
metal thickness. In practice, this al. 
lowance may be 3, 3 or 3 of the metal 
thickness, depending on the design of 
the dies and the material used. 

Considering these conditions, it is 
well to avoid the use of several right- 
angle bends parallel to one another 
because of the build-up of tolerance 
Variations. 

If a forming operation is to be 
gaged from a locating pilot through a 
working hole, the pilot must be smaller 
than the low limit of the hole in ques- 
tion. A hole at the high limit will 
allow a shift of the part in the die 
equal to one-half the difference in 
diameters 

In Fig. 3, the size of punched hole 
A is controlled by the punch size, 
while the size of the outside contour 
B of a part is controlled by the hole 
in the die. Wear on the punch will 
cause the hole to grow smaller; as the 
die is ground when sharpened, the 
holes for both outside contour and 
punched holes begin to grow larger 
because both these holes taper toward 
the die shoe so that the slugs and parts 
drop through the die. When these 
holes become much enlarged after 
repeated grinding, the clearance be- 
tween punches and die becomes so 
great that excessive burrs occur. Under 
these conditions, the only alternatives 
are to make new dies or use over-size 
punches 

Assuming that dies and material are 
according to specific ations, all of the 
foregoing factors that contribute to 
dimensional variation should be con- 
sidered by the designer. Variations 
thus known to exist must be provided 
for and counted as lost motion or as a 
calculated minimum loss in efficiency 

2. А$ known that 
springs and/or rubber bumpers are to 
be used in a design, consideration must 


soon as it 15 


be given to location and space require 
ments 


Inefficient operation and assem 
bly problems will often result if these 
factors are overlooked 


3. It is good practice to make all 
formed sections parallel to each other 
or at an angle no greater than 45 de 
This is done to minimize the 
danger of ears or lugs fracturing due 
to being formed parallel to the grain 
of the metal. If it is imperative that 
forms be made at right angles to one 
another, parts can be blanked diag- 


grees 


Recommended - 
Lugs of right 
angle to grain 


--Not recommended - 
Аоте! to groin; 
ear may crock 
during forming 


-Acceptable-Af angle fo grain 
with some continuous grain 
through lugs 


Fig. 4—When lugs are used, they should be formed at right angles to the grain 
of the metal as in (A). If this is not practical, then (B) is permissible. (C) is 
not recommended and may necessitate the use of premium grade steel 


Least strength- 
Thrust tends to 
bend едг to the 
originai fiat; 
donger of 


Intermediate strength- Thrust tends to bend ear in 
same direction as it is formed 


in shear 


Fig. 5—Direction of load on lug is a factor in positioning the lug 


Loading as in 


(A) is recommended because the strength in shear exceeds that in bending. If 
(B) and (C) are only possibilities, ribs or gussets can be used as reinforcements. 


Hole prerced, then 
extruded or flanged + 


Flanged hole with bushing 

pressed in place 

Bushing con be powdered metoi, 

screw machine port or another 
| stamping 


flange spot weided, brazed 
or riveted in place 


Fig. 6—Increased bearing area for supporting shafts can be provided in various 


ways 


The three methods shown can be used singly or in combination to obtain 


varying amounts of stiffness and bearing area as required in a specific design. 


onally in the strip to avoid forming 
parallel to the grain, as in Fig. 4. If 
neither of these measures can be taken, 
it may be necessary to purchase pre 
mium grade and/or anneal the 
blanks before forming. 

f. If a right-angle ear or lug must 
withstand considerable thrust or abuse, 
as in Fig. 5, it is better that the thrust 
be in the direction that induces shear 
rather than in the direction that flattens 
the ear to its original position In 
some cases, the flat side of an ear or 
lug must be used as a bearing surface 
Here it is better to apply the pressure 
in a direction that bends the ear fur 


steel 
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ther in the direction in whi 
originally formed 

5. The number of formed or raised 
sections in any one part should be kept 
low whenever possible. This results 
in economy during die construction and 
simplified inspection proced ires, Thus, 
if each stamped part in an assembly is 
designed with this factor in mind, the 
completed mechanism will be 
and dimensional variations caused by 
forming operations will be 
to occur. 

6. To provide added bearing support 
in pieces rotating on a shaft, Fig 
the pivot hole can be flanged by ex 


ompact 


less ipt 





Fig. 7— Tapped holes deeper than the thickness of the stamped sheet can be built up in various ways. In (A), hole is pierced, flanged 
and then tapped; (B) and (C) are the clinch-on type of nuts; and (D) shows a nut spotwelded in place. 


truding metal or pressing a bushing 
through the hole. Other methods arc 
to weld or rivet auxiliarv stampings in 
position. 

7. If a stamping requires tapped 
holes too large to tap in the thin metal 
that otherwise fulfills all strength re 
quirements, a number of devices can 
be used to provide extra metal for the 


threads shows four different 


methods 


Fig 


8. In dimensioning drawings, it is 
important that the detail draftsman 
follow the line of thinking established 
by the designer. All dimensioning 
should be from base lines established 
with regard to the functional require- 
ments of the parts, thus avoiding ac- 


cumulative tolerances between working 
points. Such dimensioning is also use- 
ful as a guide to the die designer and 
to the inspector. 

9. If possible, the die side (rounded 
edges) of stampings should work to- 
gether so that any burrs present will 
not cause sticky or rough action in 
the mechanism 


Creep Pattern of Annealed High-Purity Copper Analyzed 


CREEP TESTS RECENTLY MADE by 
W. D. Jenkins and T. G. Digges of the 
National Bureau of 
nealed oxygen-free high-conductivity 
copper (OFHC) as part of a continu 
ing investigation of the properties ot 
opper and nickel and their alloys at 
elevated temperatures revealed consid- 
erable data as to the occurrence 
magnitude of discontinuities in 
tension time curve 


Standards on an 


and 
the ex 
The completed por 
tion of the program includes a study 
of the effects on creep 
mechanical and 
rate of loading and 
sudden changes in both stress and tem 
perature. All creep tests were 
tension under 


behavior of 
stress, 


te mperaturc 


thermal history, 


made in 
constant load conditions 
at temperatures of 110, 250 and 300 I 
Metallographic examination, hardness 
measurements and tension tests 
conducted at room temperature on 
Spa imens re presentative of the copper 
as annealed and after 
various stages of creep 

The general relation between exten- 
sion and time during creep of metals 
and alloys tested in tension at a con 
stant load and a constant temperature 
can be simply represented by an exten 
sion-time curve. For ideal conditions, 
of such a curve is divided 
as follows: (1) An initial 
and plastic ) that oc- 
curs when the load is applied; (2) a 
stage of decreasing rate of extension 
(designated as primary or first stage of 


were 


testing into 


the course 
into parts 
extension (elastic 


124 


reep) ; (3) a stage of nearly constant 
attains a minimum (desig 
às secondary, minimum rate or 
second stage of creep); and (4) a 
stage of increasing rate eventually lead- 
ing to complete fracture (designated 
as tertiary or third stage of creep) 
A source of concern to analysts of 
data has been their inability to 
reconcile the relations between strain 
— = recovery and the change 
in struct that occurs during the dif- 
ferent stages of creep on the basis of a 
ontinuous smooth extension-time 
A consideration of the mecha- 
nism of the changes that occur during 
reep suggests that there should be dis- 
continuities in the course of this curve 
That is, there should be delay in 
time while relaxation proceeds until 
sufficient stress is concentrated in other 
regions to initiate flow in these regions 
The delay in the periods of time during 
which the test specimen undergoes no 
appreciable extension or actually con- 
tracts (negative creep) should be of 
sufficient magnitude to be readily de 
tected in precision testing. Such dis- 
continuities in the extension-time 
curves were observed in previous creep 
tests made on ingot iron (strain aging 
material) and in some of the present 
tests on high-purity copper 
The prominence of the discontinui- 
ties in the extension-time relationship 
varied not only with the test conditions 
(temperature, stress, etc), but also with 


rate which 
nated 
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the progress of the test. They were 
morc prominent in the second stage of 
creep than in either the first or third 
stage. Furthermore, during the course 
of the creep test, apparently the struc- 
ture was continually changing, in that 
the parent grains broke into subcrystals, 
some of which were of microscopic di- 
mensions. The extent to which the sub- 
structure was formed also varied with 
the test conditions. The trend was for 
the size of these secondary crystals to 
increase with an increase in tempera- 
ture and with a decrease in strain rate 
However, strain markings were evident 
in all specimens carried to complete 
fracture in creep, and "twins" were ob- 
served in some of the crystals 

The formation of cracks of micro 
scopic dimensions often accompanied 
but was not necessarily a prerequisite 
for the initiation of the third stage of 
creep in the high-purity copper. The 
positions at which these cracks were 
nucleated and their subsequent growth 
were affected by the test temperatures 
and strain rates. In some cases, the 
cracks were initiated at or near the axis 
of the test specimen, whereas in other 
specimens cracking commenced at the 
surface, 

The complete technical details of 
these creep tests can be found in the 
National Bureau of Standards Journal 
of Research, — 45, August 1950 
in the article ` Creep of High Purity 
Copper”, by Jenkins and Digges 
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Hammer and press type aluminum forgings can be made to close dimensional tolerances when the design minimizes forging deviations 


Aluminum 


A. J 


Forging Division, Aluminum Company of 


E. FAVRE, CHIEF ENGINEER 
ORAZEM, DESIGN ENGINEER 


America 


Die Forgings Design 


Standard Dimensional Tolerances 


THE DESIGN PROPORTIONS of a forg- 
ing that influence its dimensional accu- 
racy as forged are often as important 
as the many other design factors dis 
cussed in Parts I and II of this article, 
PRODUCT ENGINEERING, August, p 
140, and September 1950, p 130, 
respectively. Aluminum alloy forgings 
can be produced to close tolerances 
when shrinkage, warpage, and other 
forging deviations are anticipated and 
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their effects minimized by appropriate 
design precautions. 

Shrinkage is the dimensional con- 
traction that occurs after removal of a 
forging from the finishing die and dur- 
ing its cooling to room temperature 
How much a section shrinks depends 
on its temperature as it comes from 
the die, on the coefficient of thermal 
expansion of the forging alloy, and 
possibly on equipment utilized. This 
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value ranges between 0.000011 and 
0.000014 in. per in. per deg F for 
aluminum forging alloys 

The die cavity is made slightly 
larger than the desired forging siz 
with a shrinkage allowance that varies 
from 1/10 in. per ft for ordinary parts 
up to ğ in. per ft for large bulky pieces, 
however, 1/20 in. per ft is sometimes 
employed. Heavy sections are usually 
finished while still at a high tempera- 





Proposed part with holes 
machined in bosses 


Forging produced ~~ 
with elongated boss 


Fig. 1—Where length dimensions are critical, elongating a boss 
is advisable on long thin forgings that are restrained in the 
die at both ends. The metal also assures stock for machining. 
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Coin press = Coin press * 005 


n of surfaces 
coined simultaneously 
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Corn press + OOS 
і 


Coin press * 005 


Т 
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Simultaneous coining will 


not improve tolerance on 
this dimension 


> 


Fig. 2 
tween opposing flat surfaces. Coining improves surface flatness 


+ «— Mismatch dimension 


Fig. 3 


alignment varies with the amount of side thrust on the dies 


consequently, shrink over a Coining is 
1 shrinkage cannot be predicted 
accurately, as with complicated shapes 
long members of varying sections, 
critical length dimensions may be a 


source of concern. Extra metal can be 


performed cold, 


Coin sizing tolerances and dimensional relationship be- 


Mismatch or the forging inaccuracy caused by die mis- 


an operation in 
ge two parallel surfaces of a forging are 
sized between flat dies. It is 
and is therefore not 
applicable to the magnesium alloys, 
which must be worked hot 


Sides hove less than 
— draft 


A knockout mark, usually o 
raised area, is left on the 


А f surfoce 
Knockout pin is used to — 


force the forging out of 


die impression “Die sections 


— 


Vent mark left on forging as 
a result of extruding metal 


— 


Fig. 4—(A) A forging with reduced draft that requires a knock- 
out pin for removal from die. (B) A die provided with a vent to 
allow air to escape from cavity during single press stroke. 


Ago 


(3 1/32" min} 


Fig. 5—Index diagram for standard forging tolerances and table 
references. Detailed data are given in the accompanying table 
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Fig. 6—Typical ways in which outside and inside dimensions are 
affected by tolerances. Dimensional tolerances are from Table II. 


which satisfactory for many parts. On such 
parts, coining makes a face machining 
operation unnecessary. 

The total area to be coined in one 
operation should not exceed 8 sq in., 


this area is limited by press capacity. 


usually 


added in such designs to assure ample 
stock on the areas that are 
ished. The elongated 
an example of this type of 


to be fin 
Fig. 1, is 


remedy 


boss, 


12( 


Coin sizing improves flatness, paral 
lel alignment and the precision of the 
thickness dimension between two op- 
posing surfaces. Boss thickness can be 


held to +0.005 in., Fig. 2, which is 
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Sometimes a larger area can be coin 
sized on heavy equipment, but at a 
sacrifice in coining accuracy. Within 
the 8 sq in. limit, several bosses or 
several pairs of opposing surfaces on a 
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Table I—Standard Die Closure 


Tolerances 


Magnesium Aluminum 

Net Weight, Net Weight 

of Forging, | of Forging, 
Ib lb. 


From To | From To 


Die Closure 
Tolerance, 


0 1/4 P» 1 
1/4 1 


Table II—Standard Length or 
Width Tolerances 


A B C 
Step and 
Center 
Dimen- 
sions 


Interior 
Dimen- 
sions 


Dimen- Exterior 
sion, Dimen- 
In sions 





Up to 8 


0.016 | 
—0.032 | 


+0 .032 
0.016 


+0 016 


-0.004 


0.002 


+0 002 
— 0.004 


Table 11]—Standard Mismatch 
Tolerances 


Long, narrow 


forgings may require larger 
mismatc! 


tolerances as determined by the 
forging vendor 


Magnesium Aluminum 
Net Weight Net Weight Tolerance, 
of Forging, of Forging, in 


It lb 


9 
5 


For each 1} 11 
exceeding 37 


For each 2 lb 
exceeding 55 


small forging may be coined simul- 
taneously. Each pair of surfaces after 
coining will be parallel and within 
thickness limits. The pair of surfaces, 
however, will not necessarily be paral- 
lel to one another or precisely located 
to a base line as a result of coining, be- 
cause the forging can spring back after 
it is removed from the coining dies. 

Warpage of most forgings is so 
slight as to be of no significance. A 
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well-proportioned shape and ample 
fillets will assure that the average 
forged part will be well within its 
Straightness tolerance. When it is 
necessary to employ odd shapes, radical 
section changes, or extremely long thin 
members, the likelihood of difficulty 
with warpage is increased 

The designer can help prevent 
warpage by adhering to symmetrical 
sections, by avoiding abrupt section 
changes, by keeping general outlines 
as simple as possible, and by allowing 
generous fillets. 

Mismatch, the error caused by im- 
proper die alignment, Fig. 3, can be 
held to low limits if the forging pre- 
sents a minimum of side thrust on 
the dies. 

Knockout and vent marks may be 
encountered on some types of forgings 
A knockout is a movable pin in the 
die for pushing the forging out of the 
cavity. When standard deg draft 
angles are specified, knockouts are sel- 
dom needed. A forging with reduced 
draft, Fig. 4(A), some- 
times difficult or even impossible to 
remove from the die without the aid 
of a knockout pin. 

Knockouts concern the user of forg 
ings in two ways. They increase die 
and they leave a mark on the 
part. A small ring of flash is visible 
where the knockout pin mates with 
the die. The forged surface inside the 
ring may not be exactly flush with the 
surrounding area. To avoid the ex 
pense and the forging disfigurement 
that knockouts cause, allow sufficient 
draft to make knockouts unnecessary. 

A vent, or a small hole extending 
from the die cavity to the outside of 
the die block, is sometimes needed to 
allow trapped air to escape as metal 
enters the impression. Vents aid com- 
plete filling of deep cavities, Fig 
i(B). Some of the metal is forced 
into the vent hole a short distance, and 
a blemish is left on the forging's 
surface in the form of a slight pro 
trusion. This mark is trimmed of 
the supplier. 

As a rule, only press forgings need 
knockouts and vents. Being formed 
with a single, smooth stroke, these 
forgings are not jarred in the die, and 
no time is allowed for the escape of 
air, gas or excess lubricant. The im- 
pact of hammer forging always keeps 
the piece somewhat loose in the die, 
and there is ample Opportunity be- 
tween blows for air or gas to escape. 
Excessive lubricant, also, can be blown 
out between strokes. 


however, is 


costs, 


Standard Die Forging Tolerances 


The tolerances given in Fig. 5 and 
Table I to VI inclusive are for general 
application. Most commercial die forg- 
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ings, produced to meet these limits, 
will combine reasonable tooling 
with adequate dimensional accuracy. 
Closer tolerances are likely to in- 
crease forging costs. In individual de- 
signs, however, smaller tolerances than 
the standard values may be justified 
Certain dimensions often require close 
limits to suit fixtures used in subse- 
quent processing, to assure clearance 
for mating parts, or for other reasons 
associated with a forging’s purpose. A 
forgings engineer's estimate of the 
cost increase involved should be used 
as a basis for deciding whether very 
close tolerance limits, or other meas 
ures such as additional machining, will 
result in the most economical design 
Die closure tolerances apply to the 
over-all thicknesses of a forging. In 
general, these are thickness dimensions 
between surfaces formed by opposing 
dies, measured along a line approxi- 
mately parallel to the ram stroke 
St: — closure tolerances given 
Table I, depend on the w 


costs 


eight of 


Table IV— Standard Straightness 
Tolerances 


Length, Tolerance, 
in. in 


Table V—Standard Flash Extension 


Tolerances 


Long, slender forgings may require larger 
flash extension tolerances as determined by 
the forging vendor 


Magnesium Aluminum Maximum 


Net Weight Net Weight Flash 
of Forging, of Forging, Extension, 
1b lb in 


From То From To 


1/4 
4 
17 
24 


Table VI—Standard Draft Angle 
Tolerances 


Draft Angle Tolerance 


Up to 3 deg.. +1/2 deg 
3 deg and over. + 1 deg 





Mismatch ~ 


Fig. 7—Mismatch discrepancies on a forging resulting from an 
alignment error between the upper and the lower forging dies. 


Dimension "B" ( parallel to 
the porting line) is affected 
by the length (or width), 
straightness, and mismatch 
tolerances ч 


` Parting line 


Minimum machining 
+ Minus length or 


‚ # Straightness tolerance 
+ Mismatch tolerance 


Porting line. Machining T 


allowance 


Mismatch» 


Mochined 
I*— — thickness 


- 


allowance 


| – — fhickness— - -»> 


c 


width tolerance 
Mochining 


allowance 


Sfock fo be 
~” machined off 


(8) 


Forging boss diameter = 


‘Parting line 


Dimension’A"( perpendiculor 
to the porting line) is affected 
by the dle closure and 
straightness tolerances 


Fig. 8—(A) Dimensional accuracy is determined by the toler- 
ances associated with the relation of the dimension to the parting 
(B) Total machining allowance is the sum of minimum cut 
allowances and all the tolerances affected by the part design 


line. 


the forging, excluding flash and punch- 
outs 

Depths between levels formed by a 
single die, although measured in the 
same direction, are not strictly. die 
closure dimensions. They are subject 
to the step and center dimension toler- 
ances given in Table II along with the 
standard length or width tolerances. 

Depths between levels formed by a 
single die will have tolerances equal to 
the step or center distance values, even 
though the dimensions are inclined or 
perpendicular to the forging plane. 

Coining tolerances are +0.005 in 
minimum. This tolerance applies only 
to the distance between opposing faces. 

Length or width клк. given 
in Table II, apply to dimensions shown 
on the plan view of a forging These 
are dimensions measured parallel or 
nearly parallel to the forging plane 
Standard length or width tolerances 
depend on the size of the dimension 
affected 

Dimensional inaccuracies resulting 
from die-making limits, shrinkage and 
die wear are included in length or 
width tolerances. They are applied only 
between surfaces formed by a single 
die. If a dimension crosses the part- 
ing line, the tolerance will be in- 
creased by the addition of a mismatch 
tolerance. Table III gives standard mis- 
match tolerances 

Die wear, which is principally the 
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Minimum machining 
allowance 

# Minus die closure tolerance 
+ Straightness tolerance 


Fig. 9 


result of refinishing to maintain an 
excellent surface, tends to increase 
outside dimensions and to decrease in- 
side dimensions of a forging. Hence, 
the tolerances for these two cases are 
given separately in Table II, with plus 
or minus limits larger in the appropri- 
ate direction. Fig. 6 shows typical 

ways in which the outside and inside 
dimensions are affected. 

Mismatch tolerances are applied 
separately and independently of all 
other tolerances. Mismatch is caused 
by a slight error in alignment between 
the upper and lower forging dies. It 
results in a shift along the parting line, 
Fig. 7, and al! the features in one side 
of the forging are slightly out of line 
with those on the other side. Standard 
mismatch tolerances depend on the net 
weight of the forging. 

Straightness tolerances, Table IV, 
are applied to continuous surfaces 
formed by a single die. They are meas- 
ured separately and independently of 
all other tolerances. Flat surfaces are 
checked against a straightedge or sur- 
face plate; curved surfaces are checked 
against a contour template. The same 
tolerance applies in either case. 

The method prescribed for measur- 
ing straightness verifies that the sur- 
face does not deviate by more than the 
tolerance from the required straight 
or curved line. No relationship to axes 
or base lines is implied or specified. 


Propuct 


Forging thickness = < 


Forging radius = 


Machining allowance 
-Machined dio 
Forging radius —— - — — — 


ae 


- -Machined radius - 


Machining — 
allowance 


„~^ Surface of forging 


| Machined thickness 

}#2 (min. machining allowance) 
+ Minus die closure tolerance 
+2 x straightness tolerance 


Machined diameter 
+2(min. machining allowance 
+ Minus length tolerance 
+ 2x straightness tolerance 
+2x mismatch tolerance 


Mochined radius 
* Min. machiníng allowance 
(* Minus length tolerance 
+Straightness tolerance 
*Mismafch tolerance 


An example showing how machining allowances affect 
different types of forging dimensions. A total machining allow- 
ance equal to the corner radius will generally provide enough 
stock for forging tolerances and for machining sharp corners. 


Standard straightness tolerances de- 
pend on the length of the line along 
which the measurement is made. For 
curved surfaces, this dimension would 
be the length of the template contact 
edge as checked with a exible tape. 

Flash extension tolerances govern 
the accuracy of trimming flash from 
the forging. The width of projection 
left after trimming may vary from 
zero to the dimension specified. It is 
measured from the body of the forging. 
Standard flash extension tolerances are 
given in Table V. They are based on 
the net weight of the forging. 

Fillet and corner radius tolerances 
are +15 percent of the radii involved. 
The minimum value is +); in., which 
applies to all radii smaller than 3, 
inch. 

Knockout and vent mark tolerances 
cover the allowable projections left on 
forgings by these features in the die. 
Vent marks are trimmed to extend a 
maximum of jg in. from the body of 
the forging. Knockout marks may pro- 
ject 4 in. from the forging's surface. 
They may also be depressed j, in., 
but this type of mark rarely occurs. 

Angular tolerances, for general ap- 
plication, are +4 deg. Draft angles, 
given in Table VI, are considered 
separately as specified. 

Surfaces that are to be machined, 
of course, must be forged oversize ex- 
ternally or undersize internally. In 
1951 
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allowing extra stock to clean up with 
a reasonably generous minimum cut, 
the designer must consider all the 
tolerances that apply; and then estab- 
lish forging dimensions adequate to 
maintain the minimum allowance un- 
der the most adverse tolerance condi- 
tions. 

Dimensions to those surfaces that 
are parallel or nearly parallel to the 
forging plane, Fig. 8(A), are affected 
by die closure and straightness toler- 
ances. To each finished thickness di- 
mension {о surfaces approximately 
parallel to the forging plane, Fig 
8(B), add a minimum desired cut for 
each machined surface, the minus die 
closure tolerance and the straightness 
tolerance to each machined surface. 

Dimensions to those surfaces that 
are perpendicular or nearly perpendic- 
ular to the forging plane are affected 
by length or width, straightness and 
mismatch tolerances, Fig. 8(A). To 
each finished dimension to surfaces 
that are approximately perpendicular 
to the forging plane, Fig. 8(B), add a 
minimum desired cut for each ma- 
chined surface, the minus length or 
width tolerance, the straightness tol- 
erances to each machined surface, and 
the mismatch tolerance to each .ma- 
chined surface unless the dimension 
involves surfaces formed by one die 
only. 

The minimum cut required, or the 
lower limit of each machining allow- 
ance, is set arbitrarily. It may range 


from 0.015 in. on small forgings to 
jg or à in. on large pieces. 

Forgings with corner radii that 
must be sharp corners after machining 
should be checked to assure that the 
corners will clean up, Fig. 9. Gen- 
erally, making the total machining 
allowance equal to the corner radius 
will leave enough stock to allow for 
forging tolerances and will also take 
care of the sharp corners. The dimen- 
sion of the corner radius affords a good 
rule of thumb for arriving at a pre- 
liminary allowance or for checking the 
machining allowance determined by 
detailed calculations. 

A practical example will illustrate 
the computing procedure. The first 
step toward establishing the forging 
dimensions Wp and Hp, Fig. 10, is to 
determine all the tolerances involved 
as given in the accompanying Tables 
For this forging they are: 
+0.032 
+0.032 

0.016 

0.015 


Die closure 
Length or width 
Straightness 
Mismatch 


—0.015 
—0.016 


If the minimum cut is set at 0.015 
in. per side, the machining allowance 
for both sides of the forging would be: 


0.030 
0.016 
0.032 
0.030 
0.108 


Minimum cut (2 sides) 
Length or width tolerance 
Straightness tolerance (2 sides) 
Mismatch tolerance (2 sides) 
Total machining allowance 


The width of the forging then is 


W', = 2.800 + 0.108 = 2.908 or 248 in 


The machining allowance for the 
top and bottom of the heavy lug would 
be: 


Minimum cut (2 sides) 

Die closure tolerance 
Straightness tolerance (2 sides) 
Total machining allowance 


0.050 
0.015 
0.032 
0.077 


The height of the forging then is 


H, 1.250 + 0.077 = 1.327 or 18} in 


The ,4,-in. radii, however, might not 
clean up with sharp machined corners 
when these forging dimensions are 
used. If sharp corners are imperative, 
machining allowances equal to the full 
edge radius would be ample. Adding 
twice the radius or 4X in. to the 1.250 
in. machined height gives for Hp a 
practical forging height of 1,%, in. Sim- 
ilarly, adding twice the radius or j^ 
in. to the 2.800 in. finished width 
gives 2.988 in. for Wy or about 3 
inches for the width of the forging 


wa 


-- بن هه نات 


Fig. 10—An arbitrary section used to 
illustrate the procedure for computing its 
tolerances and its forging dimensions. 


Mexican Rubber Stocks Suitable for Emergency Use 


RESEARCHERS at the National Bureau 
of Standards have developed a simple 
method for converting wild rubber 
having a high resin content into a 
A comparable to plantation rub- 
er. This is accomplished by extracting 
a large portion of the natural resins 
from the wild materials. 

Although synthetic rubber can be 
substituted for natural in the manufac- 
ture of many rubber products, and is 
actually superior for some of these 
uses, there are still other products 
which can be made only from natural 
rubber. This is true for many materials 
used by the armed forces. It was there- 
fore necessary during World War II, 
when about 95 percent of the world's 
supply of natural rubber was cut off, 
to make use of every bit of available 
natural rubber whether it had good or 
inferior quality. Many types of wild 
rubber were collected from tropical 
America and Africa. Some were of 
such inferior quality that they had to 


be blended with better grades of rub- 
ber before they could be used. Others 
could be improved in quality by the 
extraction of their resins, which would 
give the resulting rubber a higher per- 
centage of the all-important rubber 
hydrocarbon. 

For experimental extraction of resins 
from wild rubber, the Bureau's engi 
neers used a modification of a com 
mercial solvent-tight mixer, designed 
for compounding heavy industrial 

astes. Two S-shaped stainless-steel 
blades, operating within the extraction 
chamber, were rotated while the sol- 
vent was passed into the chamber from 
a glass distilling apparatus. The same 
apparatus was also operated in another 
set of experiments without the blades 
rotating to compare the rubbers made 
both with and without masiication 

Mexico's Chilte rubber, which con- 
tained originally over 50 percent of 
resinous material, required only four 
hours of extraction when accompa- 
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nied by mastication to reduce the resin 
content to that customarily found in 
lantation rubber of high quality. Even 
ess time was required to reduce the 20 
percent original resin content of Mex- 
ican Guayule to a comparable figure 
Without mastication, the extraction 
required more than 12 hr to 
ring about similar reductions in the 
acetone-soluble material. 

The tensile strengths of vulcanizates 
prepared from both types of rubber in- 
creased as greater amounts of acetone- 
soluble material were removed, and the 
strengths of the rubbers produced by 
the mastication process were greater 
than those prepared without mastica- 
tion. It was concluded, therefore, that 
wild rubbers containing high percen- 
tages of acetone-soluble materials can 
be deresinated efficiently if mastication 
of the rubber takes place during ex- 
traction, and that the quality of the re- 
sulting rubber is greatly improved by 
the process. 
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Mechanisms for Producing 


SIGMUND RAPPAPORT 


Ford Instrument Company 


Straight Line Motion 


FIG. 1—No linkages or guides are 
used in this modified hypocyclic drive 
which is relatively small in relation to 
the length of its stroke. The sun gear 
of pitch diameter D is stationary. The 
drive shaft, which turns the T-shaped 
arm, is concentric with this gear. The 
idler and planet gears, the latter having 
a pitch diameter of D/2, rotate freely 
on pivots in the arm extensions. Pitch 
diameter of the idler is of no geomet 
rical significance, although this gear 
does have an important mechanical 
function. It reverses the rotation of 
the planet gear, thus producing true 
hypocyclic motion with ordinary spur 
gears only. Such an arrangement oc- 
cupies only about half as much space 
as does an equivalent mechanism con- 
taining an internal gear. Center dis 
tance R is the sum of D/2, D/4 and 
an arbitrary distance d, determined by 
a particular application. Points A and 
B on the driven link, which is fixed to 
the planet, describe straight-line paths 
through a stroke of 4R. All 
tween 


points be 
A and B trace ellipses, while 
the line AB envelopes an astroid 


Parallel Motion 


FIG. 2—A slight modification of the 
mechanism іп Fig. 1 will produce an 
other type of useful motion. If the 
planet gear has the same diameter as 
that of the sum gear, the arm will rc 
main parallel to itself throughout the 
complete cycle. All 
will thereby describe circles of radius 
R. Here again, the position and diam- 
eter of the idler gear are of 
metrical importance 


points on the arm 


no geo 
This mechanism 
can be used, for example, to cross- 
perforate a uniformly moving paper 
web. The value for R is chosen such 
that 27R, or the circumference of the 
circle described by the needle carrier, 
equals the desired distance 

successive lines of perforations 


between 

If the 
center distance R is made adjustable, 
the spacing of perforated lines can be 
varied as desired 


Driven link... 


ег 
E 


Sun geor 


Intermittent Motion 


FIG. 3—This mechanism, developed 
by the author and to his knowledge 
novel, can be adapted to produce a 
stop, a variable speed without stop or a 
variable speed with momentary reverse 
motion. Uniformly rotating input 
shaft drives the chain around the 
sprocket and idler, the arm serving as 
a link between the chain and the end 
of the output shaft crank. The sprocket 
drive must be in the ratio N /» with 
the cycle of the machine, where » is 
the number of teeth on the sprocket 
and N the number of links in the 


“Planet geor 


—Arm 


FIG. 2 


Sprocket 


Output shaft 


chain. When point P travels around 
the sprocket from point A to position 
B, the crank rotates uniformly. Be- 
tween B and C, P decelerates; between 
C and A it accelerates;; and at C 
there is a momentary dwell. By chang- 
ing the size and position of the idler, 
or the lengths of the arm and crank, 
a variety of motions can be obtained. 
If in the sketch, the length of the 
crank is shortened, a brief reverse 
period will occur in the vicinity of C; 
if the crank is lengthened, the output 
velocity will vary between a maximum 
and minimum without reaching zero. 


seccuccsesscsssecsszesenés 
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FIG. 4 Coulisse 


Intermittent Motion 


FIG. 4—An operating cycle of 180 
deg motion and 180 deg dwell is pro 
duced by this mechanism. The input 
shaft drives the rack which is engaged 
with the output shaft gear during half 
the cycle. When the rack engages, the 
lock teeth at the lower end of the 
coulisse are disengaged and, con- 
versely, when the rack is disengaged, 
the coulisse teeth are engaged, thereby 
locking the output shaft positively 
The change-over points occur at the 
dead-center positions so that the motion 


of the gear is continuously and posi 


tively governed. By varying R and the 
diameter of the gear, the number of 
revolutions made by the output shaft 
half of the cycle 
requirements 


during the operating 
can be varied to suit 


Rotational Motion 


FIG. 5—The absence of backlash 
makes this old but little used mecha- 
nism a precision, low-cost replacement 
for gear or chain drives otherwise used 
to rotate parallel shafts. Any number 
of shafts greater than two can be 
driven from any one of the shafts, 
provided two conditions are fulfilled 
(1) All cranks must have the same 
length r; and (2) the two polygons 
formed by the shafts A and frame 
pivot centers B must be identical. The 
main disadvantage of this mechanism 
is its dynamic unbalance, which limits 
the speed of rotation. To lessen the 
effect of the vibrations produced, the 
frame should be made as light as is 
consistent with strength requirements 


Notch IT 


(in rear cam? 


Fast Cam-Follower Motion 


FIG. 6—Fast cam action every » cycles 
when » is a relatively large number, 
can be obtained with this manifold 
cam and gear mechanism. A single 
notched cam 1/п to a shaft 
turning once a cycle moves relatively 
slowly under the follower. The double 
notched-cam arrangement 
designed to operate the lever once in 
100 cycles, imparting to it a rapid 
movement. One of the two identical 
cams and the 150-tooth gear are keyed 
to the bushing which turns freely 
around the cam shaft. The latter car- 


geared 


shown is 


PRODUCT ENGINEERING — JANUARY, 1951 


IOO teeth 


JO teeth 


ries the second cam and the 80-tooth 
gear. The 30- and 100-tooth gears are 
integral, while the 20-tooth gear is 
attached to the one-cycle drive shaft 
One of the cams turns in the 
20/80 or 1.4; 


20 /100 


ratio OI 
the other in the rat 
times 30/150 


| 5 


or 
notches therefore coincide once ei 
100 cycles (4 x 25). Lever movement 
is the equivalent of a cam 
a ratio of 1 
shaft 


must be 


turning 
f in relation to the dı 
To obtain fast cam actio 
broken into 
For example, if 100 
into 5 and 20, the not 


would coincide after every 


down р! 
factors 
fac tored 
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D-c current transductor under test. Device performs same function as a d-c shunt, however the metering circuit is electrically isolated, 


reducing hazard and amount of insulation required. 


How Magnetic 
Amplifiers 
Operate 


G. H. STEARLEY 


Engineering Department, Small Motor Division 
Westinghouse Electric Corporation 


IMPROVEMENTS IN MATERIALS, in de 
sign, or in basic application concepts 
often result in the rediscovery of a rel 
atively old device, and in its wide 
spread use in new equipment. Such is 
the case with the magnetic amplifier, 
an electrical control tool that in many 
instances can outperform electronic 
amplifiers, and can do so without "kid 
glove" treatment. Present applications 


are to the control circuits of automatic 
pilots, fire control apparatus, voltage 
and frequency regulators, winding 
reels, adjustable speed motors, battery 
chargers, and many types of industrial 
equipment. 

Basically, a magnetic amplifier con- 
sists of a saturable core reactor and a 
fixed plate rectifier. If a low voltage is 
applied to a simple iron-core reactor, 


Power dissipation is generally much less than in a comparable shunt. 


the current through the reactor builds 
up until the induced back emf is high 
enough to establish steady state condi- 
tions, permitting the flow of only a 
small exciting current. If the voltage, 
and hence the magnetizing force, is 
gradually increased, the flux density 
will increase. By definition, the per- 
meability u of the core is at any point 
equal to the slope of the B-H curve 
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at that given point. Therefore, the 
permeability is maximum. at the point 
of inflection on the magnetization 
curve, and approaches zero in the 
region of absolute core saturation 

Examination of the fundamental 
equation, 


ёт 


wherein A and / are core dimensions 
(cross sectional area and length), N 
is the number of turns, and K is a con 
stant, shows that the inductance, Z 
and therefore the impedance, Z. of an 
inductor is directly proportional to the 
permeability, д. Thus, any control 
scheme which varies p is in fact vary 
ing the amount of current that is ci 
culated through the inductor at a fixed 
applied voltag 

This idea is represented graphically 
in Fig. 1. If "2" ts chosen as the oper 
ating point, an alternating flux, ¢, 
set up, and the back emf, 


near the satur 


hence the 


is small, and a hig аше ої ‹ 
can flow 


Although sp 


[ core materials have 
been developed to give nearly rectang 
تی ا‎ бле кшй» s 
ular nysteresis :100р5, а ѕагигаріе геа 


| 
ised in the simplest form of 


ecial 


nplifiers, Operates in a man 
to that depicted 
ication of a 


winding 


i enetic-ampli 


in Fig. 2, along 
ims of load-voltage 
sponding to different operating 
along the magnetization curv 
circuit, a high impedance is 


series with the control circuit 


mize the flow of a-c currents set uj 

transformer action. The rectifier 

series with the load prevents demag 
netization of the core on the negative 
one-half of each power cycle. If opera 
tion occurs about point a, the chang 
in flux caused by the alternating s ipply 
voltage would not be greater than the 
flux change, a required to saturate 
the core; therefore, almost all of th 
supply voltage, Ey, would appea 
across the reactor. The load voltage, 


Er, would be negligible. At point b 


on the curve, the available flux change 


would be greater than b-s, the amount 


Advantages of Magnetic Amplifiers 


€ Ruggedness and ability to withstand severe shock and vibration. Mag- 
netic amplifiers also require no warm-up period, contain no moving parts, 
operate at low cost, require a minimum of maintenance, and have long life. 


€ Input circuits can be completely isolated, galvanically, from the output 
circuit. Multiple input circuits can be used to "mix" the separate signals 


so the amplifier responds to the composite or algebraic sum of the signals. 


€ Little energy dissipation. (This is in direct contrast to vacuum tubes, 
the internal impedance of which is resistive instead of inductive.) Can be 
designed to match the impedance of both the load and the signal source. 


No matching transformers are required. 


€ Output is nearly independent of fluctuations in a-c supply voltage. Ampli- 
fiers have been designed wherein a thirty percent change in a-c voltage 


caused no more than one and one-half percent change in output current. 


€ No practical size limitation. Ratings up to 50,000 KVA, and powef 
gains up to 100,000 are feasible in multiple stage units. 


Limitations of Magnetic Amplifiers 


€ Because of their iron-core construction, saturable-reactor applications are 
limited to the lower frequency ranges. While this limits some radio and 


radar applications, it has no practical effect on most industrial uses. 


€ Speed-of-response is low, especially at lower frequencies. This tifne 
delay may cause "hunting" in some types of control circuits. The use of a 


multiple number of control windings further reduces speed-of-respons& 


€ Unless push-pull circuits are used, "zero-signal" correction can be 
achieved only by additional compensating reactors or by the addition 6f 
extra windings to the existing reactor. Obviously, this increases the cagt 


of the amplifier. { 
J 


€ Magnetic amplifiers often become unstable when used to supply hig 
inductive loads. A commutating rectifier across the load may be necessa 
to short-circuit the current flow initiated by the collapse of the magnetic 
field which surrounds the inductive loads. 


€ Amplification is low for small signal inputs, unless permanent-magnet 


biasing or some equivalent scheme is used. 


turation. In this case the supply voltage being absorbed 
the core would be saturated during th the load. In any case, the voltage on 


latter part of the cycle and some cur- the negative one-half of each cycl 
1 


rent would pass through the load, de- would appear across the rectifier, if 
veloping a small voltage, Erz. At other the rectifier permitted no reverse-cur 
points along the curve, saturation rent leakage 

would occur earlier in the cycle, and a A schematic diagram of one tyj 

correspondingly greater load voltage of self-saturating magnetic amplifier is 
would be developed. Operation at shown in Fig. 3. The a-c power wind 


point s would result in nearly all of ings are placed on the outer legs of the 
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tifier circuit is evident from the circuit. 


Ihe gain or amplification factor of 
a simple magnetic a! plifier can be 


greatly increased excitation is 
| ie use otf 


& t 


ised Fig 


| 
| 
feedback or self-excitat In this ct: 


nt the a-c load curren 15 
ind passed through two windt 


le reactor. Although 


tified current 


plements 


the operating point, the 
flow. The converse is 


the simplest form of 


D-c 
contr A I, 
vo/toge vorrege,P, e 


High impedance 


magnetic amplifier, and oscillograph traces of 
b, c, d, and s along the curve. The impedance 
current resulting from transformer action, and 


on the negative half of the power cycle 


If-excitation current, the position 


OR, would be translated to 


AC, and tl load current 


lit is wound over th i ir to the three-coil circuit of would be reduced. Then if the op 


inidirectional flux set ig. 3, but it is designed to give a posing signal current were reduced 
1 


d-c winding passes throug} I-c output. The similarity between this from OA to some value, OT, the loac 


1 1 J 1 : , 
path of th 1 divi І ill-wave electronic-re irrent wo change from OB’ 


[ iC соге апа ах па а 111 1 C 
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Fig. 4—Doubler circuit giving a-« \ g. 4—Magnetic amplifrer circuit similar Fig. 5 


put. Only second harmonic and higher to a full-wave electronic 


'rder even-harmonic voltages are induced Output is d-« 


Amplification 
rectifier. circuit netic amplitier can be 
instead of a-c as in the a feedback circui 
in the d-c winding by transformer action previous circuit 


A-c output current 
current 








(=) „ы а 

Total D-c current ota! O-c current 
Fig. 6—How feedback increases amplification factor. If XYZ Fig. 7—Excessive positive feedba 
represents a plot of a-c output current vs. d-c signal current and output-control current curve. It gives 
OL is a plot of the feedback current, J is the operating point 


signal current is decreased from OA to OT 
An increase in signal current AP increases output OM to ON 


Fig. 8—Effect of negative and positive feedback on the charac Fig 
teristic curves of magnetic amplifiers. Negative feedback in- rent and the a-c supply current flow in a con 


reases the linearity. "Plus" curves indicate positive feedback vanta 


Magn: 1 amplifier 


ge of this circuit, is littl complexity and I 


self 


give "snap" action. might b 2: 
ised effectively to operate a relay Thus far in the discussion of 
If the self-excitation windings аге excitation for magnet lifi 


agnet ampi 


I 
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current jumps first from OB’ to OE’ and then 


ırrent flows in 


inearity of the 
cuon" when the 
since the output 


quickly to OF 


feedback cur- 
winding. Ad- 
st 


flows in a 


is shown in Fig. 9. 


cous 1 and 3 





and the two rectifiers The output 
load would be an 
but, if desired, a second 


rectifier bridge could be added to give 


voltage across the 


a-c voltage 


d-c output voltage 
In many appl 


pplications of amplifiers 


it is undesira to have a 


Static 
input d« 
The schematic in Fig 

included in this paper 
resents one type of 


output 


current when the current is 


zero 10 has been 
because ıt bos P 
circuit that has been 
| Reference 
that re; 


will take a smi 


corrected for "zero signa 
will show 
B and ( 
from the 


even though the 


diagram 
rrent transform 
signal current 
This exciting current wi 
y L, and although it will 
1 small magnitude, it wil 
1-с signal in control 
ond stage. Reactor 
G will 


wind 


also ike 4 
m transformer 
take an in 
of the false 
nsation wer 
rrent would 
Id appear 15 
gh the oper 


cven 


corrected for zero 


of rectifier N 
H and D- 


indings 


rent of sufficient magnitude and correct 
polarity is fed back from N through 
H, to cancel the effect of the false 
signal in E. In a like manner, d-c 
urrent is circulated through winding 
$ to nullify the effect of the normal 
exciting current through F and G, rec- 
tied by M, and circulated through 
operating winding W. Thus, by proper 
adjustment of the two resistors R, the 
inherent effects of exciting current can 
be completely nullified, and the pull 

the relay armature 


is zero when the 
The 


ises only two amplifier stages 
| 


signal is zero ircuit shown 
How 
ever, more stages could be employed 
and properly corrected for zero signal 
| ular scheme 

Fig. 11 


shows how the frequency of a 400 


schemat diagram in 


alternator, driven by a 


ited d-c motor, 


sepa 
can be sta- 
by a magnetic-amplifier con- 

} hI 4 

he saturable reactor winding W 

is linked. magnetically 


X, ) 


with windings 
and Z. Winding Z is essentially 
d The relativ« 


turns 1S 


iudi J 
back winding 


l-- amp such 


in increase of « wind 


irent in 

ind Z increases the a urrent 

in winding W, but an increase of cur 
, i 

in X decreases the a-c current in 

Rectifier ] shunt-field 


A-c cur- 


through a 


1 
supplies 
I-C motor. 


ner R 


passes 


series-tuned circuit L, resonant at 350 
cps. The filter circuit M supplying 
rectifier $ is resonant at 450 cps. The 
principle of operation is as follows: 
Assume that alternator frequency is 
400 cps. Reference to the filter-char- 
acteristic curves shows that the two 
series filters L and M are drawing 
equal currents Therefore, currents in 
windings X and Y are having no net 
effect on the saturation of reactor W. 
If the motor speed decreases, the alter- 
nator frequency will drop below 400 
«ps I ilter 
filter M takes less current. (Operat- 
ing and 1) Under these 
conditions, the net flux (óx minus dy) 
WV. 


sup- 


takes more current; 


points 3 


will decrease saturation in 
Then less field current will be 
plied to the motor, its speed will be 
and the alternator fre 
quency will be increased, Conversely, 
if alternator frequency is high, 
filter operation will be at points 5 and 
i, and will 
motor 


core 


increased, 
too 


increased core 
field current, decrease 
speed and alternator frequency 

In the 
effect of “hunting” has been neglected 
Furthermore, in practical applications, 

would be desirable to furnish a 
regulated voltage to rectifier F. This 
would prevent the control circuit from 
misinterpreting 


saturation 


increase 


circuit described above, the 


a low-voltage condi- 
tion as a low-frequency condition 


Aa a di DARSENA BEREE AE A r AE ae TO EN ODED T TSA TE DEE ARR: EE ТАРНИ ВРИЕ ВМС E SOFERN VC 


Fig. 10 


signal input which is necessary when the amplifier is connected 
to a relay so that the pull on the relay is zero with zero input 


Two-stage manetic amplifier circuit corrected for zero 


Fig. 11 


A-c current in filters 


Relay circu'f 


4-с supply 


350 


Magnetic amplifier circuit for stabilizing the frequency 
of a 400 cycle alternator driven by a separately excited d-c motor 
In this circuit, the effect of hunting has been neglected. 


J-p^oase 
output 


Al tern otor 


Motor 
jield 


400 450 


Frequency (cps) 





Table I—Average Properties of Molded Phenolics and Rubber-Phenolics 


Prope rties 


Izod impact, ft-lb/in 
Flexural Strength, psi 
Modulus in Flexure, 
Tensile Strength 


Compressive 


pst 
psi 
Strength, psi 
pecific Gravity 
Water Absorption, 
Shrinkage, mils/in 
Hardness, Rockwell “ 
Heat Distortion, € 
Heat Resist 
Coethe 

Thermal ¢ 
Dielectric 

25 C, inst, 

29 6.9 

100 €, 

100 ( 
Power Fact 


60 cvcles 


15 hr 


percent 


1000 k« 
100 k« 


Diclectr 


1000 


Woodflo 


r-Filled Asbestos 


lv pe Fiber-Filled Ty; 


R 


5x10 


Ix10* 


Rubber-Phenolic Materials 


фий де 


Development Engineer, Chemical Department 
General Electric Company 


WYMAN GOSS 


PHENOLIC MOLDING MATERIALS are 
produced in a wide variety of for 
mulations, to fill many different prop 
erty needs. In addition to the general 
purpose grades, there are specially- 
developed phenolic compositions for 
faster cure, better finish, improved 
mold release, heat resistance, improved 
electrical properties, lower molding 
pressures, higher impact strength. 


Compounds of this last type— "im- 


pact resistant" grades—have 
impact strengths than so-called 


eral purpose 


greater 

gen 
grades, but fall short of 
requirements in many industrial appli 
cations, especially where vibration and 
fatigue are associated with shock. Use 
of fabric fillers can improve shock re- 
sistance of phenolics up to a point, but 
no more. It became apparent that a 
more resilient material—like rubber, 
should be added, to retain the inherent 
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Corton 


ck-Filled Type 


induct 


Conductance ( 
too h gh 


6x10 Х. 2х 105 


4x10! 3.4х10* 


strength of phenolics, but at 
time lessen their brittleness 

The combination of phenol-formal 
dehyde resins and synthetic rubber for 


the same 


molding compositions offers a series of 


materials 


with more desirable re 
sistance to abuse than standard pheno- 
without sacrificing moldability, 
bulk factor, or other highly desirable 
characteristics of standard phenoli 


molding powders. Natural rubbers and 


| 
пс, 
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C 'omparat ive 
Static and 


Dvnamic Shock 


Resistance of 
Rubber-Phenolic 


and 
Phenolic Moldings 


(ft-lb of energy) 


It is becoming increasingly appar- 
ent that Izod impact tests show 
very little relation to performance 
results, especially in plastics. To 
better compare the mechanical 
properties of various phenolic 
compositions the tests described 
at the right were especially de- 
vised to simulate actual "abuse." 


phenolic resins are not compatible, arid 
blends of the two materials result in 
products of non-uniform composition. 
American synthetic rubber, made by 
the copolymerization of butadiene and 
acrylonitrile, are more compatible with 
phenoli resins 
Varying proportions of rubber and 
used and—as 
-increasing the 
reases the resilience 
ice of the compound 
ber and resin is com- 
fillers—in the 
straight phenolics—to 
f compounds with a 
variety of special characteristics. Wood 
flour-filled, flock-filled, fabric- 
filled, and asbestos fiber-filled rubber- 
phenolic mol g compounds are now 
commercially available. These give a 
broad range of strength and heat re- 
sistant characteristics possible 


phenolic a 
would be expect 1 
rubber content 
and shock resistar 
This blend of ru 
bined 1 
same manner a 


form a 


series 


Properties 


Table I shows physical and chemical 
properties of these new materials, com- 
pared with their straight phenolic 
counterparts. Although the rubber- 
phenolic bonded materials show some- 
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PHENOLIC WOODFLOUR 


what higher Izod impact strength—in 
a range of 15-40 percent—actual ap- 
plications prove that rubber-phenolic 
materials are even stronger than the se 
figures indicate. 
Standard impact test 
trate the advantages of 
Idi 


noiding 


lo not illus- 
ber phenolic 
powders. lt is generally 
igreed that the Izod test is not entirely 
satisfactory and many companies have 
investi various methods of de- 
rmining more accurately in the lab- 
just what can be expected of 
moldings in actual servi 

Having found that in actual service 
l | ompounds have far 
shock resistance than similar 
lations of straight phenolic ma- 
laboratory tests were devised to 
simulate abuse encountered in actual 
ise. Simulated drop hammer tests were 
made on identical moldings from both 
phenolic and rubber-phenolic formu- 
lations containing the various fillers— 
woodflour, cotton flock, fabric, and 
asbestos fiber. The charts above sum- 
marize results of those tests. 

In order to obtain direct comparison, 
the same molded part was used for all 
of the tests. The part was a channel- 


gated 


IKAS 


ratory 


greater 


terial, 


shaped piece, 8 in. long, 13 in. wide, 
14 in. high with a 4* in. wall cross- 
section. Two sets of tests were run, In 
the first test, a drop hammer test, the 
increasing height method was used and 
the energy in ft-lb was calculated 
when the part first cracked. The piece 
then broken beyond usefulness and the 
ft-lb required for complete destruc- 
tion was noted, 

A second series of tests, the fatigue 
drop hammer test, was run on the 
same shaped specimen molded of vari- 
ous phenolic and rubber-phenolic ma 
The total energy was recorded 
at the first indication of failure, and 
at the point of complete destruction 
In this test the height was held constant 
at 75 percent of the cracking height 
determined at the first series of tests, 
and the number of blows was recorded. 
The total energy in ft-lb which the 
part withstood before first failure and 
at final destruction were recorded. In 
the charts above, it can be seen that 
rubber-phenolics withstand shock loads 
of from 14 to 15 times greater than 
straight phenolic before complete fail- 
ure, and from 13 to 8 times greater 
before first signs of failure. 


tariale 
erais 
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PHENOLIC 


COTTON FLOCK 


PHENOLIC ASBESTOS 


Drop hammer 


increasing height 


Comparative costs of compounds in 
ents per cubic inch are shown in 
Table II. In many applications rubber- 
phenoli can be used to cost 
as well as product advantage. 


raterials 


Advantages 


res claimed for the use of 
iterials include the 
following 
1. Gr 
fatigue resistan without 

moldability 
2. Great abuse 


and 
sacrificing 


vibration, 


| 1 
shOCK 


resistance— less 
breakage in handling, assem- 
y, and in 

3. Shock 


hipping 
I 

‘aning 

without sacri 

and appearance 

Thinner 


ess hand filing or spin 


ficing pre 

4. Lower 
cut-offs mean | 
dling 

5. Greater thermal shock resistance 
Rubber-phenolic compounds molded 
around inserts withstand 
thermal a range of —40 
to 120 C without cracking 

6. Low cost assembly possible, by 
use of self-tapping screws and pressed- 
in inserts 

7. Where poor mold design pro- 


osts 


metal 
metal 


laro 
iarge 


shock over 


о crack To break 


duces too weak a part with standard 
phenolics, stronger parts are possible 
with rubber phenolics. 

8. The woodflour filled rubber- 
phenolic compound is adaptable to 
automatic press operation 

9. The new rubber-phenolic fabric- 
filled impact material can be used for 
impact requirements higher than avail- 
able with present phenolic materials 

10. When parts show initial crack- 
ing, they often remain operative until 
replacement parts can be obtained, be- 
cause the material does not shatter 
when it is first overstressed 


Applications 


Woodflour-filled — rubber - phenolic 
ompounds offer distinct advantages as 
handles for portable hand tools, such 


Description of Drop 
Hammer Test 
1. SPECIMEN 


A molded box 8 x 1} x 1} in. 
with 3/32 in. wall thickness. The 
blow is delivered to the center of 
the side of the box. 


2.SELECTION OF WEIGHT 
OF HAMMER 


That weight which will crack 
the test specimen when dropped 
from not less than 13 nor more 
than 19 inches. 


3. INCREASING HEIGHT TEST 


The test is started at a height 
of 9 in. The height of drop is 
increased 1 in. after each blow. 
The height at which cracking and 
breaking occurs is noted. 

4. FATIGUE TEST 


75 percent of the cracking 
height from No. 3 is used as a 
base. The hammer is dropped 
repeatedly from this height. The 
number crack and 
break are noted. 


5. CALCULATIONS 


Total ft-lb of energy to crack 
and break are calculated for 
each specimen. These values are 
then averaged and reported as 
energy value for each compound. 


of blows to 


as soldering irons, electric sanders, 
household and industrial knives, as 
well as for hospital call bells, business 
machine parts, and fan bases for house- 
hold electric fans. Business machine 
housings and typewriter and adding 
machine parts are being tested in 
phenolic-rubber materials. Other appli- 
cations for rubber-phenolics are elec- 
trical device parts, mounting yokes, 
switch handles, and wiring device 
parts 

Suggested applications include tex- 
tile spools and spindles, the rim around 
musical drums, and electrical device 
parts, where higher impact strength 
than that obtained with the ordinary 
woodflour-filled phenoli¢ is necessary 
Fabric-filled rubber - phenolics аге 
adaptable to other heavy duty textile 


Table II—Comparative Cost of Phenolic Compounds in Cents Per Cubic Inch 
(as of October 26, 1950) 


Woodflour Phenolic . 
Cotton Flock Phenolic. 1.45 
Fabric Phenolic.... 1.99 
Asbestos Phenolic 1 1.19 


0.931 
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Woodflour Rubber Phenolic к 
Cotton Flock Rubber Phenolic 
Fabric Rubber Phenolic 
Asbestos Rubber Phenolic 





W. W. Welsh Mfg. Co. 


Fig. I—Fan base molded of a rubber-phe- 
nolic compound absorbs vibration of fan 
motor and housing, which are mounted 


directly to the base, thus reducing cost. 


ing handles 


high 


tions, weld 
wire spools, and 
industrial applications 


The fan base 
trates an advantage of the 


shown in Fig 
new matc 
rials. The fan housing and fan motor 


are mounted directly to this base. Be 


ause of its resilience, the base molded 
i 
from rubber-phenolic compounds ab 


sorbs the 


d 
strain set up by the 
This fan base 
nolded from a high impact phenolic 


motor 
torque was originally 
bonded material; nevertheless, many 
bases were being broken in shipment 
By switching to a woodflour-filled rub 
ber-phenolic material, the manufacturer 
practically this breakage 
Molding is easier because less care 1s 
needed in placing the material in the 
mold, to guarantee a “‘filled-out’’ piece 
Other advantages include a very attrac- 
tive finish, easier finishing because of 
thinner cut-off, and most important, 
the over-all cost was reduced 
Another application for the 
materials is a handle 


stopp d 


new 
(Fig. 2) for a 
new type of switch that is frequent] 
installed in 
miners throw 


mines. Generally, the 
this switch by striking 
the handle with an iron bar or wooden 
club rather than turning it by hand 
Straight phenolic cotton flock-filled 
compound failed under such abuse. 
Substitution of rubber-phenolics elimi- 
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Fig. 2 


Trumbull Electric Mfg. Co. 


Mine switch has handle molded of a rubber-phenolic compound because extra 


toughness is needed in severe mine service. Yoke of switch has thin cross-section at each 
corner, requiring strength greater than available in conventional phenolics. Straight 
phenolic compound formerly used failed because of abuse switch received. 


failures be 


nated 


rubber part can 


ause the phenolic- 
withstand five times 
greater impact than the straight phen- 
olic flock-filled handk 

A yoke used in this same switch has 


a thin 


cross-section at each 


corner, 
which ordinarily is considered a "poor" 
design. The substitution of woodflour- 
filled rubber-phenolic resulted in sufh- 
ciently high strength to overcome the 

design objection 
The wire contact relay base terminal 
base shown in Fig. 3 is molded from 
rubber-phenol ic Formerly molded 
from regular phenolic cotton flock 
filled material, frequent breakage 
was experienced when the plug 
receiver was forced into the holes 
in the molding and crimped over on 
1 


one side. Cracking developed between 


the outer row of holes and the outer 
Greater frequency and extent of 
racking was encountered when the 
tapered plugs were inserted in the re- 
ceivers. Rubber-phenoli 


after strength 


edge 


chosen 
differ- 


was 
comparisons of 
ent materials 

The soldering gun handle shown in 
Fig. 5 was one of the original parts to 
use a rubber-phenolic molding com- 
pound for its inherent abuse re- 
sistance. This soldering gun weighs 23 
Ib and the cross-section of the handle 
is only 0.145 in. thick. The weight of 
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the gun itself on failing would be suf 
ficient to destroy a more brittle pheno 
lic molding 


material. 1 attractive 


in orpo 
rated into this handle for greater grip- 


ping power and eye appeal 


leatherette desigr has been 


Molding and Design 


The general handling characteristics 
of rubber-phenolic materials are simi 
lar to those for standard phenolic mold- 
ing compositions. The woodflour-filled 
material is capable of being molded on 
automatic machines and is preformed 
on standard rotary and single stroke 
preforming machines. The flock-filled 
material can be preformed on machines 
with special equipment or by hand 
preforming. The asbestos material can 
be preformed on standard automati 
preforming machines 

The material is capable of being 
electrically preheated, steam preheated, 
and, naturally, oven or infra-red pre- 
heated. It can also be molded directly 
without preheating although preheat- 
ing has a marked effect on cure reduc- 
tion and is recommended for greater 
output from the molding equipment 
In dielectric preheating the material 
should be preheated to the point where 
it actually smokes, 

Chromeplating of mold surfaces is 
recommended. Where the part design 
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Fig. 3 


ventional cotton flock-filled phenolics to rubber-phenolics. Stress 
of metal plugs forced into the holes formerly caused cracking 


of tran 


ble. Whenever 


1 
is ae 


possible, ve 


s 
tes should be positioned 
ivoid flow of 


molten material directly 


pins and 


cross recessed areas such 
small 


be taken to avoid laminar flow in th 


inserts, or washing 


against 


is letters or 
bosses 


Such precautions must 
mold around any obstruction 
Knockout ld be slightly 
larger than those used in conventional 
phenolics and should be placed at 


frequent intervals 


pins shoul 


more 
Where design per 
they should be located 


mits, 
heavier 
As is 
molds for 
и 
amy C 


cross-section 
customary in well-de 

conventional phenolics 
radius is recommended at th 
fillets and 


tapers and loading space ar 


Standard 
usually 
tisfact uht р} 1 ` 

satisfactory for rubber-phenolic com 

Sharp 


ро kets should be 


ases of bosses 


1 


positions corners and dead 


avoided, but if this 
1S NOt possil le, there should be vents 
provided for release of gases. Positive 
molds are 
sirable than flash molds 


Inserts may 


Or semi-positiv more de 


be molded into the prod 
uct. However, the 


} 


rul 


material is slightly 
'bery on extraction ; it is thus advisa 
ble to grind flats on the insert holding 
pins, so there will be a minimum of 
pressure required to remove the inserts 
from the pin on extraction. Tight-fit- 


Propuct ENGINEERING 


Frequent breakage in assembly caused manufacturer of Fig. 4 


wire contact relay base and terminal base to switch from con 





Fig. 5 


compounds because of high strength requirements. The 


Internal parts of the Wigginton-Square D voltage tester, 
the coilform spool and end cap, are molded of rubber-phenolic 


spool 


must withstand the tension of the wire that is wound on it 


Weller Electric Cory 


Soldering gun handle is molded of a rubber-phenolic compound because 


toughness and impact resistance is needed in this application. Weight of gun would 


cause thin cross-section of handle to crack if molded of more brittle 


losses 


Although four types of molding ma 


rial have been described, others can 


$ 
made available. For example, even 


asbestos fiber can bx 


length 


greater 


incorporated into this material 

Rubber-phenolics are not a cure-all 
There are one or 
these materials which do not permit 
their universal application. The heat 
distortion point of these materials are 


| ar 
two drawbacks to 
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material 


ss than straight phenolics 


( Technologists are 


| 


nprove the moisture absorptic 


teristic of the rubber phenol 
hough the wet electrical char 
s are not as adversely affe 
gher water 
raight phenolic materials 
ippearance of an 


phenolic 


abs гр! юп 


immersed 

part is not as greatly aff 
standard phenolic for the san 
length of time 


15 а 
even at a low mois 


al sorption rate 





ELECTRICAL | MECHANICAL 
SYSTEM | SYSTEM mei. 
a| = — -a mechonico! 
lTurns ratio 1/1 71 mobility 
| (msec Je) 
Reflected | 
electrical i I 
impedance. I 


2," (1/10 (0.132) 


Fig. 2—Flectro-dynamic shaker as 
idealized electro-mechanical transducer 


1 
— 


Re* Armoture 
coil resistance 


Lc * Armature 


н > К 6 coil inductance 
Fig. 1—Equipment required for making low-level impedance measure- 


ments consists of Z-angle meter (left) for reading the complex imped- 

ance of the shaker armature, variable frequency oscillator (lower cen- 2g" Reflected 

ter) for finding the low-level signal and an appropriate size electro- i electrical impedance 
dynamic shaker (right) with suitable field supply (upper center) | of mechonica! 100a 


E: I( Zg* RetjULC) » Eg* T (Re *jeuLo) 
(Rc* joLc)* CoU electrica! impedance (blocked ) 
(Zat Rot jale): Coil terminal impe dance 


Fig. 4— Armature circun 
of electro-dynamic shaker 


Test Techniques Using 


lectro-Dynamic Shakers 


R. C. LEWIS 


Ihe Calidyne Company 


Methods for ev aluating the effects of structural changes in corrective 
design, and for finding points of application at which resonant 


vibrations will produce failures in mechanical parts and assemblies 


ONE OF THE PRIMARY USES of the with relatively small amounts of force — properties, gained from only a small 
lectro-dynamic shaker is the quantita- and power. For structures having es- shaker, is the key to design solutions. 
tive definition of the dynamic proper- sentially linear force-deflection prop- This is easy to see by analogy with 
ties of a mechanical part or structure. erties, this statement can be illustrated an equivalent electrical problem. Elec- 
Once these properties are defined, the as follows: If at a certain frequency trical design is made possible by a 
behavior or vibratory response of a a force A is required to produce a knowledge of electrical impedance, 
structure to various possible or known velocity amplitude B, then a velocity which can be measured either under 
vibratory conditions can be calculated implitude of 108 will require a force full operating power, or in many cases 
A basis can thus be established for equal to 10.4 at the same frequency. with small amounts of power. The 
determining structural changes and To put it another way, a small shaker relatively low voltage used in an ohm- 
evaluating their effect in corrective can be used to determine the dynamic meter is sufficient for measuring a re- 
design; and accurate predictions can properties and then calculations made sultant current to obtain the ratio E/I 
be made of the frequency, force, power to find how large a shaker is needed or the resistance. As with the small 
and point of force application required for destructive testing. In some cases, shaker in mechanical testing, this in- 
to break the structure by vibratory the latter procedure is necessary, but formation is sufficient for predicting 
excitation in a great many instances, it has been voltage required for a larger current 

Testing of this type can be done found that a knowledge of dynamic This analogy between electrical and 
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armature coil in inches and 
number of turns in the flux 
Using the fundamental for 


equa lon 
artici 


explained in the 
Arrows indicote 

direction of 
mncreasing 


frequency -=q _ BLN = 


1х0 $ 1‹ 


РОР and combining it with Eg (2 


Es I) 0.113e 


Dividing both sides of 
by J and 


multiplying 


Г)? 0.1132 


An examination of Eqs (4) and 
(6) shows that the electro-mechanical 
transducer behaves like a trans 
former with a turns ratio of ;/1 link- 
ing the mechanical system to the elec- 
trical and reflecting the 
system to the 
manner. In Eq (5), the ratio e/7 is 
the mobility, z, of the mechanical sys 
tem in in./sec/Ib and the ratio E,/I 
is the equivalent electrical impedance 
Z, as reflected by the transducer. The 
numerical constant 0.113 results from 
the use of the pound-inch-second sys- 
tem of units. Fig. 2 shows the above 
interrelationships between the current 
and force produced in the mechanical 
system, as well as the velocity of the 
irmature and the back 
produced. 

The dynamic characteristics of a 
mechanical system represented by the 
mobility, z, is in this way converted 
by a shaker into an electrical character 
istic, which is measureable by electrical 


just 


mechanical 


electrical in a precise 


Fig. 4—Impedance variation with frequency as measured for a shaker 
armature driving a mechanical structure. Points indicate measurements 
of impedance and phase angle made with Z p-angle meter. The large loop 
indicates the first node at slightly over 200 cps, and the smaller loop à 
second node at about 500 cps. The mechanical mobility of the system 
attached to the shaker armature can be derived from these impedances 


coil voltage 


mechanical systems is explicitly useful 
in comparing a-c electrical systems 
with vibratory mechanical systems as 
developed in  Firestone's mobility 
method (see "The Mobility Method 
of Computing the Vibration of Linear 
Mechanical and Acoustical Systems”, 
F. A. Firestone; Journal of Applied 
Physics, Vol. 9, No. 6, June 1936) 
The analogy is furthered by a system 
of notation that interrelates mechanical 
elements with their electrical counter- 
Darts in circuit diagrams. 

A shaker is properly described as 
an electro-mechanical transducer or a 
devi € that 


hanges electrical currents 
al forces. The first article 
Propuct ENGINEERING 
November 1950, showed that the force- 
current ratio is a constant for a par- 
ticular shaker operating at a given 


field current. That ratio is: 


to mechani 


1 
on shakers 


i/I = K (1b/amp) (1) 


A method was described for experi- 
mentally obtaining this ratio by d-c 
calibration. 

A second fundamental relationship 


cists bet’ he velocity with whicl 
exists Detween the velocity with which 


instruments. Fig. 3 shows the equiv- 
alent circuit diagram of a shaker arma- 
ire driving a mechanical load. The 
reflected impedance Z, can be found 
y measuring the terminal impe 

where Eg is the back-voltage, B is the of the armature coil and sul 
the flux-density in lines per sq in., L its electrical impedance 
is the length of a single turn of the ance measured 


the armature coil rhoves and the back 
voltage generated across the coil ter- 
minals 


Ев = 107* BLNe 2 


tracting 
The imped 
with the coil blocked 


Fig. 5—Experimental setup for the direct measurement of all 
quantities required for dynamic evaluation of mechanical system. 


—— Supporting structure - Oscilloscope (indicates when 


velocity and force at driving 
point are in phose) 


Supporting system, 
including elastic and 
dissipative components 


r-- Voltage E 
proportional to 
velocity e 


Velocity i (sin wr) ' 
signa! ' 


Oscillator 
(frequency) 


_- Armature coil 
(converts current 
to force) proportional 


tol 


«-- Vibration meter 
( rms velocity amplifude ) 





(held stationary), gives the 
characteristic (R + jwL,) 

7» includes the armature mass and sus 
pension stiffness, as a pi the 


mechanical system. These 
be separated once Z 


determined 


items an 


and z have been 


In some cases, tl 


morc 
the velocity 


а: system 


i roduce 


rtional é 1 phase wit ne tl 


the defle 


The equipment 
i variable 


re quire 1 


consists 
frequency oscillator 
low-level electrical signal 

ro-dynam 


This set 


1, provides 


and an elect 
field supply 


t 


neter 


with 


impedance and pha 
| 
simple balanci 


cle measureme 


1 
1 
blocked permi 
I еа | 
ermination 
(R + э.) 
Measur 
imped 


h 


ments 


shows i 


tained | 


typ 


v this method 


Power Circuit Measurements 


Power-level 
ughly dc 
sur 


measurements «an [x 


lineated from low-level 


ments г [ equirement in 1 


forme! the response 


larg 


enough to approximate those encoun 


These power circuit measurements 


| 
are useful in obtaining 


data on 


quantitative 


structures or objects being 


endurance tested, although such data 
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may 
jective 
measurements 
ndication of 
hanical 
failure of a stressed specimen can be 
foreseen in cir 
sh 
conveniently ind by measuring 1 


power i 


hysteresis losses are 


requency oscillator 


ranslat 


ance 


rma 


) 


ne armature circuit 


npressed on 
ithode-ray oscilloscope by taking the 
voltage produced 


flowing through a smal 


not be required as a primary ob- 


[ 

The significance of these 
lies in their accurate 
any change in the me- 


For instance, incipient 
| 


load 


ments by a 


measure 


ift in resonant frequency caused by 
and an increase in 
Similarly, 


moving 


hange in stiffness 


sorption progres 
pares 


table 


wear ol causing 


dete during 
enduranc test 

Power circuit measurements can also 

desired to measure 


mode 


d when it is 


tion forms or shapes 


1 4s O ir in 


1 
compiex structures such 


t, ships some types of 


system consists ot 


a field supply unit, a variable 


and a power am 


] with 


DDEC 


ju PI 1 variab 


le imped 
ind an armature current 
shaker 


is sometimes eq пр 


veiocity signa generator 


known as 
This ac 
lity of the 


innecessary to 


is generally 


ip calibrator 


point 


Б | 
Evaluation of Dynamic 
Characteristics 


shows a schematic setup 


mass, such às 


equipment mounted 
his setup permits 


Ati 


1 mass 
the 

force, and the power 
n control 


ce amplit 


tor controls frequency 


allows control 


and 
resonant 


e is applied to the mass 
ency varied slowly, a 

the system can be found 
il motion reaches a 


the mode of 


the verti 
this case 
yotion is described as vertical 


ion to distinguish it from other 


notions such as lateral, rocking and 


: : 
hing, whi ire obtained at reso 


under excitation at other fre 


1encies 


Because 


the 


ire current and force 


relationship between 
delivered 
fundamental and 
shaker, the force 


being 


shaker is 
each 


system 


the 
tainable for 
ing on the tested can 
measured by an ammeter placed in 


Also an electrical 


| signal proportional to the force can be 
ered in expected service T 


one set of plates in a 


1 the 


1 resistor 


trom current 


Similarly, the vibratory velocity with 


Ркорост 


CHARACTERISTIC 


1 Notural frequency 


2 Force at driving point 


3 Velocity arnplitude 
at driving point 


4 Maximum velocity 
amplitude of system 


* — TT — — 
eee 


which the system responds to the ex 
citation can be measured by placing 
a signal proportional to velocity on 
the other set of plates in the oscillo 
scope. The velocity measurement and 
signal are both obtainable from vibra- 
tion pickup or signal generator and 
vibration meter combinations 

The signals on the ——— will 
produce an ellipse, which, at a certain 
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HOW OBTAINED 


| Experimental - Measure armature 
| current, I, in rms amp ie 21а К 
| (K«shaker colibration constant, 

| Ib /amp) 

| 


Experimental ~ Use vibrator meter 
rneasure e, (e, in phase 


| with i at resonance) 
— 


in. /sec 


/ 


| 


е, и 
in. /sec | Experimental- Note х„= Oxf.’ where 


| х із displacement amplitude, in 


ا 


Experimental — Plotted from data | 


or observed approximately 
e 


Note that x. ез 


Calculated frorn mode shape and 
moss distribution of vibratory sys- 


GENERALIZED DYNAMIC SYSTEMS 


(b) 


م 


(e) (9) 
Uniform Cantilever Generalized Beam 


| اھ ---ما‎ 
= [os z] (approx) 


ba 


x 
Xo 





| | ( )* x 
term. Note that Moss-Weight (15)/386 — | е”? | Xo مر ا‎ 


1 
Colculated from |, = — 
2x f Co 


ег 
Calculated from т = ( 


Calculated from E * rc /r, 


From data: Rp = ieg where both 
i and e4 are rms values of 


in-phase quantities 
ix 9) | 
From equation: eo = anf cof | 
n Co 


/ P. 
From equation: e, = —— 
4x f, Co 





will become a straight linc 
Measurements taken at this frequency 
make it possible to obtain a complete 


frequency 


dynamic description of the resonant 
mode. The values required are 
The 
force and velocity signals are in phase 
or the natural frequency, 

(2) 
rent, 7 


(1) 


The value of the armature cur 


in rms amp. This value, when 
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frequency at which the 


1 
Lt 


2x fa Co 


Sm 








Arh Co 


FIG. 6 


DYNAMIC CHARACTERISTICS 


FOR 


RESONANT VIBRATOR SYSTEMS 


onstant, K, 
force, 7, act 


multiplied by the shaker 


in Ib 


amp, gives the rms 
ing on the system 

(3) The value of the 
locity in rms in. /se« 


point (or 


vibratory ve 
, at the driving 
some other specifically lo 
cated point) 

(4) The mode shape, which defines 
the amplitude at any point on the 
moving system when the amplitude at 
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ticular 


iy par point in the system 


known. This shape can sometimes | 
visual ob 
servation of amplitude distribution and 


location of stationary 


described approximately by 


lines or points 


t 
I 
In other cases, expk 
tion with a pickup and vibration meter 
the use of multiple pickups may 


be necessary 


illed nodes 
or 


The information so obtained is 





Response of Structure to Shaker 
Force 


The dynamic rc sponse data evaluated 


by the shaker can be used to predict 


ie. response of the str ire when the 


1 
shaker force is varied or applied in a 


Р! 
$ *0.226иь W,:0226«b o C+0.375ub We W+0.375wb lifferent location requenti 


CANTILEVER convenient to c te this 


FIXED BEAM WITH WEIGHT ictual 


by classifving 


ler 
ICITK 


с 


Со: С+0 23и! ММ 0.2 5м 


s TLE A E T T 
CANTLEVE = AY END FREE BEAM 1st MODE 


C,:0.238ub — W.0238wb 


x 


[e] 


ub W s0375wb C70 2C b W.=0.20wb 


FIXED BEAM FREE BEAM. 2nd MODE 


Table 1—Typical Damping Ratios ({) 
for Various Structures 


Solid beams of metal or welded 
frames 0.001 to 0.01 
Bolted or nveted metal frames 0.005 to 0 05 
Complex nveted structures 
Aircraft wings or fuselage 
Bending 0.005 to 0.04 
( entrated weight, lb Torsion 0.01 to 0.08 
и Masses suspended on rubber 
Concentrated mass - springs 042 to 0.05 


Е 


Beam length, in Note: Values vary widely, but are useful for 
estimating responses for complex structures, 
the lower damping ratios apply to lower 
modes (See Fig. 8) and higher damping 
ratios to higher modes 


Amplitude at à point on beam 


Maximum amplitude in natural 


mode, i 


velocity 
ind the v 


Fig. 7—Values of effective mass for natural modes 
of structural elements with uniform properties. 
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Frequency, cps 


Acce/2ration (vector), g units 


the. displacement locity or accelerati 


Brute Force Shaking 


Fig ) shows the vector an 


limits specified by Test Method of у | 
the U. S. Air Forces Spe ification No dicat the behavior of the 


11065-B | amplitude at any fre rticle t e that of a solid mass, and ne 14, Num 


read from either th the force required by the shaker to A System for 
velocity or acceleratior perform such a test will be equal to Natural Modes 
since for sinusoidal ex he mass shaken (armature plus load) tures”, by R. C. Le 


citation, they are all related by the times the acceleration produced ley, Preprint Num 
fi 


frequency. Such a specification gen- In the case of Method 62, the ac- Aeronautical Sciences; and 
erally requires that the part under test celeration required is 20g in the higher Vibration, by Den Hartog 


be examined for resonances by slowly frequency ranges. The weight of test Hill, 1940 
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For S 


L. H. BERKLEY 


Application Engineer, The Master Electric 


evere Duty Cycles 


ompanv 


Selection of the proper motor for machines subjected to severe duty 


cycles calls for careful thought. Whether the motor will overheat or not 


depends on its design type as well as its rating. This article lists the vari- 


ous possibilities and the factors that should govern the designer's choice. 


A MACHINE OPERATING on 


duty cycle presents a € 


sp 
in motor selection Varying 


Irequent . eleration ind 
h 


isually c; yr a motor 


excess of simple horsepowe 


quirements of the load. These cond 


| 
trons were analyzes 


nistories worked out in two previous 


articles (PRODUCT ENGINEERING, A 
ist and § 
A higher 


only 


antidote 
ifying 


he NEMA 
eating. The 


Desig 
Desiet 


rating 
5. Wound rotor motor 

motor 
15 effe 
Where its benefits are s 
ilar to those of the Design-D 
accelerating torque 
and 
eleration 


tive ucing rms horsep wer 
im 

higher 

shorter a 

lower losses during a 

Before applying this motor 


curve 


period 


its torque spe d and locked 


rotor 


current should be compared with 


those of the Design-B motor. The 


148 


} 


Design-C motor is built in 


NEMA 
ratings upwards from three hp, 1,200 


trame 


or 8 poles 


54, with 4, 6, [ 


built in ratings 
upwards from fractional horsepower 


types 


The Design-D motor 


gives a somewhat smoother ac 
Be ausc 
Design-( 


motors is to reduce h 


celeration than the Design-( 
the prin ipal effect of the 
and-D ating 
| celeration, they are best ap 
| 1 when this heating is a large 
proportion of the total. When 


motors are connected to loads of high 


these 


ertia 


the 


withstand the 


high locked rotor torque 


resses 


Ihe slower speed motor is b: 
in several 
the fact that the 


WR 


inert 


respects. First, in 
higher 
| 
than onc î faster speed, 
This fact c 
realization that 
depends on the 


has a 


rotor 


kinetic 
luring a 
to rated speed, and (2) 


ergy is proportional to WR 


in the rotor 


and 
A.though by 
rotor WR 


more than offset by 


of the speed 
1 slower motor, th« 
reas d it 1s 
Conse 
ratings, 
more 
This 
eleration time reduces 
the heating effect during 
ing period 
Second, 
built in larger frames and have greater 
heat radiating surface. Also, locked 


decrease in the 

in small 

rpm 

rapidly than a 1,7 
reduction in ac 


speed 
industrial 


motor accelerates 


25 rpm motor 
the accelerat- 
1 

О 


speed motors are 


PRODUCT 


speed mx 
rated current are 
generally lower, again reducing rela- 
during 


rents slow tors 


as a percentage of 
tive heating acceleration 
The increased cost of the slower speed 
motor may be partly offset by the elim 
ination Of a gearing stage 

Caution must be observed in the use 
of a slower speed motor. The principal 
benefit 


1 


Kinetic 


derived is in reducing the 


energy of the rotor. Thus, a 


slow speed motor is satisfactory when 
the rotor represents the prin ipal iner 
tia of the system. However, if the 
principal inertia is due to other mem 
bers, the effect of 
! 


lower speed may be small 


using à motor of 


For example, consider a 20 hp 
1,750 rpm squirrel-cage motor driving 
| system that includes a flywheel having 
n inertia of 


1 5.000 Ib-ft 
100 грт 


revolving at 
The rotor inertia 1s approxi 
mately 6.0 lb-ft?. The effective inertia 
flywheel at th 
1,750) 


of the motor shaft is 
(100 5,000 or 16.3 lb-ft 
The kinetic energy is WR? (RPM) 
5873 ft-lb or 22.5 (1750)?/5873. 
which equals 11,620 ft-pounds 

Now he inertia effect if 
1 1,140 rpm used. The 
Ib-feet The ef 
fective inertia of the flywheel at the 
motor shaft is (100 /1140) 5.000 
or 38.5 lb-ft? and the total cffective 
{6.0 Ib-feet The kineti 
energy is 10,170 ft-lb or only 12.5 
percent than that ў 


consider the 
motor were 
IE 7.3 


rotor inertia 


inertia 1s 
less with a 1,750 
rpm motor 

Suppose now that the system inertia 
had been negligible. The kinetic 
energy in the rotor of the 1,750 rpm 
motor is 3,130 ft-Ib compared to 1,660 
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10 rpm motor. Thus, the 
1,140 rpm motor would re- 
inertia effect by 47 percent. 
lusion is that the use of a 
motor 1s most effective 
when the connected inertia is relatively 
sm ill 

Another 
erning the 


D or 


Ihe con 


lower speed 


fact should be noted con- 
use of Design-C, Design- 
speed motors 
notors are effective in reducing rms 
horsepower only because they reduce 
the heating or equivalent horsepower 
1 eleration. They do not re- 
steady running load. Conse- 
quently, if Һе (НР) 2; during steady 
conditions is many times the (HP)*?/ 
luring acceleration, a small reduction 
in the latter by use of a Design-C, 
Design-D, or slower speed motor will 
not effect the rms hp materially. In 
such cases, a motor of larger rating is 
clearly indicated 

If the rms horsepower approaches 
the next larger rating, the use of a 
larger motor should be considered 
But here again, a note of caution. If 
most of the heating is caused by ac- 
<eleration and if the next larger rating 
is in a larger frame diameter, the heat- 
ing during acceleration may be in- 
creased. Thus, the situation may not 
be improved at all by the use of a 
higher rating. A high-slip motor hav- 
rotor WR? is more likely 
to reduce the rms horsepower. 

Another possibility is the use of the 
wound-rotor motor. This motor is 
more expensive than any of the other 
types and as a consequence is used 
only where the number of plug- 
reversals or starts is extreme and frame 
size is important. This motor is ad- 
vantageous in that much of the rotor 
resistance is external to the motor it- 
self. Consequently, the heat generated 
in the rotor is dissipated outside of the 
motor, reducing the heating within the 
motor. This makes it posible tc use 
a smaller motor, as compared to the 
NEMA Design-D. During steady run- 
ning conditions, the rotor resistance is 
reduced either manually or automatic- 
ally to ensure running at minimum 
slip and maximum efficiency. 

In addition to the above electrical 
alternatives, there are mechanical 
means of reducing the ratio between 
rms hp and rated horsepower. Most 
common means are reducing the 
WR? of the rotor or increasing the 
cooling, which in effect increases the 
rating. Inertia is reduced by providing 
holes through the relatively inactive 
areas of the rotor laminations. This 
the volume of air that 
passes through the motor and hence, 
the cooling effect. Cooling can also 
be increased by special cooling fins 
attached to the rotor to help conduct 
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American Laundry Machinery Company 


Fig. 1—This 48 in. laundry extractor requires a long acceleration period to insure 
proper distribution of clothes in the basket. Vibration during the high speed spin is 
at a minimum when the clothes are evenly arranged about the basket axis. A NEMA 
Design-D high slip motor was selected to lessen the heat load on the motor. Were a 
Design-B motor of identical horsepower rating used, overheating might result. 


— 


Motor Speed (rpm) 


Fig. 2—Laund.y extractor shown in Fig. 1 requires three min vo get up to speed. 
Armature current during acceleration is higher than rated full load current. 
Accordingly, the heat generated in these three min is considerably greater than that 
caused by the 8} min full-speed spin. Duty cycle is depicted above. 


the heat from its interior to the air 
stream. Some manufacturers extend 
the rotor bars to accomplish the same 
result 

Further information on the tech- 
niques and mathematical equations 
presented in this series of articles is 
contained in the following: 

(1) "The Significance of WR? and 
How to Calculate It", by John W. 


January, 1951 


Harper, PRODUCT ENGINEERING, Octo 
ber 1934 

(2) “Induction Motors for Fre 
quent Starting and Rapid Reversal 
by T. C. Lloyd and W. A. Thomas, 
PRODUCT ENGINEERING, January 1939 

(3) “How to Determine WR? by 
Running a Single Test” by L. H. Berk 
ley, PRODUCT ENGINEERING, December 
1942 
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Bolt Strengths 


From "New Light on Bolted Joints" 
by B. E. Eltham, Mechanical World (Brit- 
ish) August 11, 1950, page 127. 

THERE ARE THREE WEAK SECTIONS in 
a nut and bolt: (1) The first thread 
near the bearing face of the nut, (2) 
the change of section where the thread 
terminates, and (3) the change of 
section where the shank meets the 
bolt head. 

The load on the first thread of the 
nut is directly related to the distribu- 
tion of load existing along the threads. 
This load distribution varies from a 
maximum at the loaded face to a 
minimum at the free end, and is due 


Percent load 
carried by 
ut threads 


principally to the deformations result- 
ing from the tension in the bolt and 
the compression in the nut. It is, 
however, modified by the bending of 
the threads and the radial and cir- 
cumferential flexing of the nut. Under 
normal loading conditions, a 1 in. 
Whitworth nut, for example, will carry 
about 55 percent of the total load on 
the first two threads of engagement. 
Design should be based on the 


strength of the first two threads rather 
than the whole loaded length of the 
nut. Fig. 1 shows a representative 
loaded bolt and the usual distribu- 
tion of load in the nut 

Load distribution varies with the 
type of thread. Increasing the stiffness 
of the thread results in the first thread 
carrying a greater proportion of the 
load. The lack of yielding will not 
permit the adjacent threads to par 
ticipate greatly. 


Effect of External Loading 


If an external load P acts upon a 
joint secured by a nut and bolt, the 
change F in the load carried by the 
bolt may be shown to be s’P —— 
(s + s”) where s’ is the stiffness of 
the bolt and s” is the stiffness of the 
flange. This illustrates the importance 
of adequate stiffness (s7) in the flange. 
This is particularly true where bolts 
are subjected to a high fatigue load- 
ing. It also follows that it is desirable 
to use a material of high modulus of 
elasticity, such as cast steel instead of 
cast iron for fluctuating-load flanges. 


Stresses in the Threads 


The turning moment «ро during 


the final tightening up of the nut is 
used partly in stretching the bolt shank 
and partly in overcoming the frictional 
resistance of the threads. The torsion 
depends on the coefficient of fric- 
tion, x. 

Shear stress, 4, in the bolt shank is 
about $0 percent of the nominal 
tensile stress f, based on the area at 
the bottom of the thread. Assuming, 
therefore, that q = 0.5f, the prin- 
cipal stress existing at this section will 
be 1.207f. If f, is the yield stress of 
the material, the value of the working 
stress f should not exceed about 80 
percent f,. 


Thread Failure 


The failure of threaded members 
may be due to either: 

1. Seizure of the loaded threads. 

2. Failure at the thread root. This 
is dependent on the fillet stress. 


3. Failure of the nut due to ex- 
cessive circumferential hoop stress. 
This stress is dependent upon the 
flank angle 0. The greater this angle 
becomes, the greater the radial com- 
ponent of the load causing the hoop 
stress. For this reason, @ is usually 
limited to 30 to 40 degrees. 


Improving Load Distribution 


It is desirable to improve the dis- 
tribution of load and relieve the highly 
stressed threads. This may be accom- 
plished in three ways. 

1) Good lubrication. 

2) Using a nut of a lower elasticity 
than that of the bolt. The use of a 
duraluminum nut (E — 10 X 10° 
psi) instead of a steel nut on a steel 
bolt improves the load distribution by 
about 25 percent. Wrought iron and 
cast iron nuts on steel bolts give simi- 
lar improvements. 

3) Two modifications in the design 
of the nut would be of value in im- 


proving load distribution. These are 
a nut with a tapered lip and one with 
a tapered thread as shown in Fig. 2. 

Maximum thread fillet stress can be 
reduced by about 30 percent using 
either of these methods. The difficulty 
of providing adequate support under 
the flange and the machining costs 
make the tapered-lip nut impractical. 
The tapered thread has been used to 
prevent the cracking of studs in steam 
turbines. Its use is limited to studs 
and bolts of appreciable size. This is 
shown in Fig. 3. The nut is loose 
when unloaded, thus permitting rela- 
tively easy removal. 


Studs 


The thread near the surface will be 
the most heavily loaded and the main 
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object of any design is to prevent this 
The standard stud shown in Fig. 4(a) 
can be improved by removing this 
highly stressed thread and fitting a 
oilar to support bending moments, 
Fig. 4(b). This is expensive. A fur- 
ther variation on this idea is shown 
in Fig. 4(c): here the stress in the 
first thread is relieved by supporting 
the end on a reduced section 


Graphical Methods 
Of Curvature Measurement 


From Technical Repo:t 1445, National 
Bureau of Standards, Washington, D. C. 


METHOD deter 
rvature and second deriva 
tive at any point ona plotied curve 


\ NEW GRAPHICAI 
mines the cu 
This method utilizes a piece of trans 
parent material containing 
known curvature. The correspon ling 
second derivative is then obtained by a 
simple calculation 

A point on the curve is chosen. The 
transparent guide is laid so that the 
center line is normal to the curve at 
the given point, while the curve lies 
exactly under one of the instrument 
arcs. Curvature is read directly while 
slope is found by measuring the angle 
8 between the instrument base and the 
positive direction of the x-axis. The 
second derivative is computed 


arcs of 


from 


c sec? 0 


The simplest form of instrument is 
illustrated. A series of black circular 
lines, with uniformly increasing curva- 
ture, are spaced at intervals. Arcs may 
also be made as clear lines on opaque 
or semi Pp sheet, or they may be 
a series of dashes on a clear surface 
Two arcs, to bound the unknown curve 
have also been tried. 


Center 
line, 


— 


Curvature in reciprocal centimeters 


I5 


= 
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Designing A Pressure Vessel 
Abstracted from “All-welded 
Vessels,” by A. Flindle, 
World, Sept. 1, 1950. 
FOR THE MOST ECONOMICAL USE oí 
materials, there is a definite relation- 
ship between the diameter, length, and 
thickness of a cylindrical vessel. With 
a constant volume, the external area 
can be reduced by increasing the di 
ameter and shortening the length. This, 
however, would increase the wall thick 
ness in order to maintain the same 
wall stress. Thus there would be little 
economy since an additional amount 
of material would be required. How 
ever, some advantage would be gained 
by a reduction of the axial bending 
stresses in the walls 

Where the wall thickness is specified 
and the tensile stress is found to be 
acceptable (for a given working pres- 
sure), vessel dimensions with the 
most economical weight, can be readily 
determined 

The tensile stress, f (psi) in the 
walls can be calculated by: 


D? p 
4:00 +; 


Ргеѕѕиге 
Mechanical 


(D 


where D is the internal diameter (in.), 
p is the internal pressure (psi), and ¢ 
is the thickness of the walls (in.). 

Assuming that the vessel has semi- 
ellipsoidal ends as shown in Fig. 1, 
the depth of the dished end equals 
£D, where £ is a factor indicating the 
degree of dishing. The eccentricity of 
the semi-ellipsoidal ends is denoted 
by e and is obtained from the ex- 
pression: 


V (D/2)? — и Г 
D/2 
= 1-48 (2) 
The surface area consists of two 
sections, the cylindrical portion: 
Ав = т РІ. (3) 
and the ellipsoidal ends, 


1 


у1—4 
< log, [(1 + ¥ 1 — 4) + 


Яв = ? r(D/2)? + r PDX - 


4) 


4а 


oe (4 + NI x4 
1— v1 — 44 
Thus the overall area, 
А = (т Г?/2) (1+ 20 ф) +r DL 
Since the internal volume is, 
РЁ = (х/4)[Я1, + (х/3%)ЕГА (6) 
or L - (4FV/xD*) — (4/3)ьр (7) 
This equation can be rearranged and 
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Fig. 1—Dimensions of a cylindrical pres- 
sure vessel having semi-ellipsoidal ends 


stituted in Eq(5) 
1 = (4F/D r D 
1 + 2424) /2 8 
This value of A must be a minimum 
al dimensions of 


Thus, 


for the most economi 
the vessel i.e. when dA /dD = 0 


4/ 


11 


D = 


1+ V1l— 4e\ )} 
„ЕЁ 

1— V1 — 4/ ) 
the internal dia of the 
terms of the volume and 
degree of dishing. Having calculated 
the value of D, then L can be obtained 
from Eq (7). 

With values of D, L and the weight 
of material used can be calculated by 
finding the difference between the 
external and internal volume of the 
vessel. 

When £ is O, the vessel has flat 
ends and the minimum weight of ves- 
sel (for a given capacity) will occur 
when D = L. 


which gives 
vessel in 


Embrittlement in 
Aluminum Soldering 


From "Soidering of Aluminum”, Alu- 
minum Development Association, "Metal- 
lurgia" (British), August 1950. 
ALTHOUGH WELDING AND BRAZING 
give excellent results when applied to 
the joining of aluminum and its alloys, 
there are certain applications in which 
the relatively high operating tempera- 
tures are disadvantageous, especially in 
electrical work where there would be 
some danger of damaging the insula- 
tion. For such purposes, soldering is 
often preferable: thus, the jointing 
of electric cable could hardly be ef 
fected by any other means. The solder- 
ing of aluminum presents certain 
difficulties caused primarily by the 
presence of oxide film, and the method 
recently announced for producing 
wiped joints on aluminum-sheathed 
cable represents an important tech- 
nical advance. 

This method begins with the re 
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moval of the oxide film by filing. This 
is particularly suited for site work, 
but in the workshop a mixture ol 
phosphoric and nitric acids may be 
used; this removes the bulk of the 
oxide and leaves the rest in a readily 
abradable condition. After this 
sive or chemical treatment, the metal 
is “tinned” by melting on to the sur- 
face a 90/10 tin-zinc alloy with a 
blowlamp. To promote wetting, the 
film of molten tinning metal is brushed 
with a wire brush and the excess finally 
removed. In another method 
being developed, the oxide film is dis- 
energy a 


abra 


now 


persed by supersonic 
to the tinning metal 

The aluminum surface thus coated 
with tinning metal is readily soldered, 
and the wiped joints common in cable 
practice can be made without difficulty 
using the normal 50/50 tin-lead 
solder. The joint is then finished with 
a protective layer of resin or grease 

This simple, differing 
only slightly from conventional meth- 
and has been shown by accelerated 
life" tests to give durable joints. It 
constitutes an important advance, and 
its application to other fields may be 
expected. It is therefore important to 
appreciate the conditions un 
the process works to the 
V antage 

The experimental work has shown 
that in common with most other met 
als, some aluminum alloys may be su 
brittleness and cracking as a 
result of penetration by during 
tinning. This does not affect all alu- 
minum alloys and, particular, pure 
aluminum is from any tendency 
to the defect. The same consideration 
also applies to the aluminum-man- 
ganese alloy NS. 3 (in B.S. 1470) 
and to the aluminum-magnesium alloys 
NS. 4 and 5 when annealed 

The method of soldering which has 
been described, involving pre-treat 
ment by abrasion or by phosphoric 
nitric acid tinning with 
a tin-zinc solder and finishing with 
tin-lead, may be considered a perfectly 
practical workshop method for many 
applications. For many purposes, where 
durability of the joint under im- 
nersed conditions is required, and pro 
tection impracticable, gas welding and 
brazing will remain the principal 
methods of joining. The closely similar 
chemical nature of the parent plate 
ind the joining metal is naturally an 
advantage when the joints are to be 
subjected to corrosive conditions On 
the other hand, there are applications 
where the temperatures ехре- 
rienced in soldering are advantageous 
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Aircraft 
Structure Testing 


Foreign Abstract from "Structural Test- 
ing Equipment at the Royal Aircraft Es- 
tablishment Farnborough”, S. A. G. 
Emms, General Electric Company (Eng- 
land) Journal, April 1950. 
AN AIRCRAFT STRUCTURE is required 
to be only just strong enough and its 
testing is of fundamental importance 
An overstrong structure does not imply 
greater safety. Complicated methods 
and intricate testing equipment are 
used. The apparatus designed and built 
by the General Electric Co. (England) 
Ltd. to specification of the Royal 
Aircraft Establishment, F arnborough, 
is ud to apply test loads electrically 
and measure them hydraulically. 

The main object of the tests is to 
reproduce the forces to which the 
structure is subjected in flight. Hun- 
dreds of forces are applied by means 
of tension links attached to lugs spe- 
cially built into the structure. Forces 
are controlled by strainers attached to 
the rigid test frame. Fig. 1 shows the 
strainers and the linkage system by 
which the forces are spread over the 
structure. 

An irreversible strainer (hydaulic 
ram) gives direct control of force, 
with the displacement of the structure 


FIG. 1—Diagram of aircraft structure 
under test, showing strainers and system 
of linkages used to distribute loads. A 
test may require two months to set up. 


following in accordance with its elas- 
ticity. A reversible strainer (screw 
jack) directly controls only displace- 
ment. Neither type is entirely satis- 
factory and a combination strainer, 
diagrammed in Fig has been used 
in the new apparatus i 
ment is made by screws while the final 
force is controlled hydraulically. The 
same hydraulic pressure is applied 
all units and one dynamometer is used 
for measurement 

In the actual test eight strainer units, 
shown in Fig. 3 are mounted overhead 
on a 30 ft gantry, together with four 
below. As many as 600 strain gages 
are attached to the skin of the air- 
craft. Oscillograph readings are re- 
corded on film. 

The equipment is controlled from 
an enclosed cabin. Each strainer can 
be operated separately or the entire 
mechanism can be operated autom - 
ally. In automatic operation the speed 
of each strainer motor is varied by a 
rack and pinion mechanism, shown in 
Fig. 3. Small departures from the de 
flection anticipated cause the load ram 
to move from its mean position and 
the beam to tilt. The rack and pinion 
mechanism then adjusts the motor 
speed to correct the deflection variation. 

The test setup is — to save 
considerable time in defense work. 


Course adjust- 


FIG. 2—Diagrammatic representation of 
the compound strainer. An accumulator 
actuated ram is provided to balance the 
dead weight of the floating mechanism. 





FIG. 3—Arrangement of the electrical components of a strainer unit. 
replaces the hand nut shown as the screw jack driving mechanisms in Fig. 2. In this 
view the balance ram is omitted for clarity. The gear box is set to an appropriate 
ratio to allow for the deflection expected at each strainer location. 


A 4 hp motor 


For such purposes, there is every rea 
son to expect satisfactory service with 
abrasive soldering 
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Controls Begin 


The pattern of government controls 
over in kn ry in the national emergency 
has begun to unfold. Congress, the 
President and the executing agencics 
will share the rule-making burden 
Whatever twists the international situa- 
tion may take, a full war footing, with 
price controls, production quotas and 
material allocations, is a certainty by 
July 1951. 

The National Production Authority, 
which has the major responsibility for 
administering industrial controls au- 
thorized by the Defense Production 
Act, drew up a list of critical raw 
materials as one of its first acts. The 
list, attached to an otherwise virtually 
meaningless inventory limitation, in- 
cluded most metals, except lead; rub 
ber, textiles like nylon and high tena- 
city rayon; lumber, cement, gypsum 
and a few other construction materials, 
and alcohol, benzene, caustic soda 
chlorine, glycerine and soda ash 

It soon became apparent that the 
pinch would come first on the metals, 
which NPA subsequently brought un 
der a variety of controls. Of the other 
critical items. NPA has found it ne 
essary to put direct controls on only 
rubber and high tenacity yarn. 

All materials, including 
the critical list, were made 
the first controls device, a single-band 
priority system designed to get the 
Armed Forces the equipment it needed 
NPA authorized first the military, then 
the Atomic Energy Commission and 
other defense agencies, to DO 
(Defense Order) priorities on con 
tracts for virtually everything they 
needed. 

NPA assigned DO-numbers іп 
groups to the several defense agencies, 
leaving each to assign procurement 
categories for their several numbers 
Two “basket” designations were estab 
lished: DO-98 for production equip 
ment, including machine and 
DO-99 for shelf items and others 
required in amounts less than those 


those on 
subject to 


slap 


tools, 
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recognized as minimum deliverable 
commercial quantities. Assignments of 
the other numbers now used by de- 
fense agencies is shown in Table I. 

NPA has maintained the single- 
band priority system in preference to 
the multiple priorities, one overriding 
another, issued in World War II. It 
has used two devices, however, that 
are equivalent to additional priorities 
equal, or only slightly less than equal, 
to those exerc ised for defense orders. 
It calls these “scheduled programs” 
The scheduled programs call for de- 
liveries of critical materials to non- 
military projects which still are essen- 
tial to keep the military programs roll- 
ing. The first of these were the orders 
to provide steel for construction of 
10,000 new freight cars per month 
and for Great Lakes shipping, chiefly 
ore carriers. Similar programs are be 
ing worked out to get materials for 
petroleum and electric power produc- 
tion 

NPA has used directives several 
times to break up temporary bottlenecks 
in essential industries. An example was 
its recent order to get electronic tubes 


for civil air carriers. In this case, the 
directives went directly to two manu 
facturers, General Electric and Ray 
theon, to supply 12,000 tubes by Jan 
uary 31 

To implement the priority system, 
NPA has load-distribution 
orders to producers, fabricators and 
warehouses of most critical metals 
These set ceilings on the amount of 

lant production which must be de- 
voted to DO contracts. This insures 
that no single manufacturer or group 
will have to carry the full burden of 
defense orders while competitors go 
after the civilian business. 

Three other types of industrial con 
trols have been imposed, all of them 
familiar during World War mobiliza 
tion. They are conservation, or cut 
back, orders, inventory limitations, and 
end-use restrictions. There has been 
only one of the latter, the NPA order 
halting amusement-type construction, 
bowling alleys, theaters and the like 

The inventory limitations have come 
piecemeal, along with the cutback 
orders as a rule. NPAvs initial inven 
tory regulation was general in effect, 
but its language was too vague to give 
it much importance It set inventory 
ceilings at "practicable minimum work 
ing levels" for all materials on the 
critical list 

Since, NPA has found it necessary 
to put definite limits on inventories of 
six metals, and more ceilings are com- 
ing up, the first items controlled were: 


issued 


Material Days' Supply 
Aluminum 60 
Copper 45 for fabricators, 

60 for users 
Nickel 30 
Zinc. 45 
Tin 60 
Cobalt 20 


Most important to the civilian econ 
omy have been the conservation orders 


Table I—Assignments of DO Ratings 


Department of Defense 


DO-01 
DO-02 
DO-03 
DO-04 
DO-05 
DO-06 
DO-07 


Aircraft 

Guided Missiles 

Ships 

Tanks-Automotive 
Weapons 

Ammunition 

Electronics and Communication 
Equipment 

Fuels and Lubricants 
Clothing and Equipage 
Transportation Equipment 


DO-08 
DO-09 
DO-10 
DO-11 


DO-12 
DO-21 
DO-22 


Subsistance items 
Miscellaneous 
Construction (Contract) 


Building Supplies and Equipment 
for Overseas (troops) construction 


Atomic Energy Commission 


DO-40 
DO-41 


Operations 

Construction, except 
construction equipment 
Construction equipment 
Contractors' privately-owned 
facilities 

Other privately-owned facilities 


DO-42 
DO-43 


DO-44 


National Advisory Committee for 
Aeronautics 
Operations 
Construction 


DO-50 
DO-51 


U. S. Coast Guard 
DO-YQ Aircraft 


DO-62 Construction 
DO-62 Ships 


—— —— — —ñ —⸗ —— —— ——— — —ñ— — — — ⸗ 
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placed on most of the same metals 
These flatly cut back civilian use by 
various percentages below average con- 
sumption during the general base 
period of January 1 through June 30, 
1950. Each of these orders to date has 
taken cognizance of the research and 
development, by exemption of small 
demands or by specific provisions 
Table II shows allowable percentages 

Allocations, the ultimate in controls 
and the toughest to administer, have 
not really been used. NPA started 
out by allocating the available supply 
of synthetic rubber at the same time 
it cut back the civilian use of natural 
But is was ready to drop the allocation 
job as soon as new synthetic plants 
got into full operation. 

On other scarce materials, like man 
ganese and tungsten, NPA was slow to 
issue formal orders. But the cutbacks 
were operating just the same. Defense 
and other essential uses were taking 
virtually all of the available supply 
almost from the start of mobilization 


—— —————————————————— 


Table II—Conservation Orders 


Material 


Aluminum 
75 percent in February 
65 percent in March 

Copper 85 percent in January, 

February 

80 percent in March 


65 percent first quarter 1951 


80 percent first half 1951 


Cobalt Set monthly by NPA 


Columbium Steels None 


Tin 


Allowed for Civilian Use 


80 percent in January, 1951 


Exemptions 


—————7 


Users of less than 1,000 


lb per year 


Users of less than 1,000 
Ib per calendar quarter 


Users of less than 250 
lb per quarter 


1. Users of less than 3,000 lb per 
quarter. 2. Use to meet federal 
safety requirements. 3. Use in re- 
search where a substitute is impracti- 
cable. 4. Use in electroplating as 
replacement for cadmium orders for 
25 Ib or less (one per buyer) 


None 


80 percent in February, 1951 | Хопе 


RCA Computer Aids Missile Design 


THE LARGEST 
ELECTRONK 


AND MOST ACCURATI 

ANALOGUI COMPUTER 
ever built to evaluate the performance 
of guided missiles, ships, airplanes 
and operation at 
Princeton, New Jersey. The instrument 
was designed and built by the Radio 
Corporation of America for the Navy 
Bureau of Aeronautics under the des- 
ignation "Project Typhoon.' 

Complex simulated problems of a 
complete guided missile system, which 
other computers are too small or too 
inaccurate to handle effectively, can 
be solved. This will enable the design 


submarines is in 


of equipment with a minimum of 
experiments that would require ex- 
pensive apparatus. 

The construction of an experimental 
guided missile may cost more than 
$100,000 and unless its characteristics 
are properly checked in advance by 
accurate computing techniques, actual 
launchings may be failures resulting 
in the loss of instruments and appara- 
tus. With Typhoon, any missile prob- 
lem can be solved over and over, with 
the characteristics varied each time 
until the desired results are obtained 
Thus, by avoiding costly trial and 


PANELS containing electron tubes and wiring for components of the RCA analogue 


computer are shown behind control board. 


and target trajectory are in foreground. 


154 


Two plotting boards to follow missile 


PRODUCT 


error tests, the new computer can, with 
a high degree of accuracy, assure scien- 
tists how a proposed missile will react 
under actual flight conditions. 

The new analogue calculator em- 
ploys approximately 4,000 electron 
tubes and a new set of components, 
exact to better than one part in 25,- 
000. Three years of research and 
development work directed by Arthur 
W. Vance, Head of the Electronic 
Computer Section of RCA Labora- 
tories, preceded actual construction of 
the computer. 

The heart of Typhoon is a new type 
of electronic multiplier which consists 
of a hybrid between analogue and 
digital apparatus. By blending these 
two techniques, the computer achieves 
a combination of flexibility and ac- 
curacy unobtainable by either of the 
systems alone. A staff of nine engi- 
neers and mathematicians as well as 
six technical assistants are required to 
operate the computer when it is solv- 
ing complex guided missile problems. 
To keep the sensitive instrument free 
of climatic influences, it is housed in 
a special air-conditioned room at RCA 
Laboratories which has a constant 
temperature of 75 F and a relative 
humidity of not more than 50 percent. 
The computer with its miles of in- 
tricate wiring was designed and built 
under contract with the Special De- 
vices center of the Office of Naval 
Research by engineers of the RCA 
Laboratories. 
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GE Laboratory Tests 
Gas Turbine Components 


A LABORATORY where vital parts of 
secret jet engines are operated under 
test conditions has been dedicated at 
Lynn, Massachusetts, in honor of the 
late Dr. Sanford A. Moss who built 
the forerunner of the modern aircraft 
jet engine. 

Begun in 1946, it is the latest addi- 
tion to the multi-million-dollar aircraft 
gas turbine test, development, and 
production center at the River Works. 
It is a components testing laboratory 
with facilities for full-scale and scale 
model testing of compressors and com- 
bustion systems. Turbine testing, both 
scale model and full scale, at present 
is conducted elsewhere in the Center. 
The Laboratory building is 250 feet 
long and 120 feet wide. The structure 
and the test stands it houses were de- 
signed to meet the following general 
objectives: 

1. All test variables such as temper- 
atures, pressures, and speeds, should 
be measured with sufficient precision 
to yield a probable error in overall 
performance data not exceeding plus 
or minus one percent. 

2. Use of the facility for testing at 
high power levels should not signifi- 
cantly diminish the utility of the equip- 
ment when used with small or inter- 
mediate component sizes. 

3. Equipment must be safe to oper- 
ate, primarily with respect to personnel, 
and secondarily, insofar as possible, to 
avoid long delays resulting from me- 
chanical failure of test parts 

Power: General Electric compound 
steam turbines provide 35,000 hp. 
The plant consumes 255,000 pounds 
of superheated steam per hour, and to 
meet this demand a large addition has 
been made to the River Works power- 
house. 

Cooling: More than 14,000,000 
cubic feet of air an hour can be cooled 
to 70 deg below zero, Fahrenheit, by 
means of a cooling cycle which utilizes 
water from the adjacent Saugus river 
and four sets of refrigeration com- 
pressors and turbines. When in full 
operation, the laboratory requires 4,- 
800,000 gallons of water per hour. 

Compressor Test Stand: The cylin- 
drical steel tank in which compressors 
are tested is 40 feet long and 10 feet 
in diameter. It is insulated on the 
compressor inlet side with eight layers 
of polished aluminum sheets. The 
high-temperature, high-pressure dis- 
charge section is insulated on the out- 
side with four-inch layers of glass 
wool. The test stand operates either 


EXHAUST AIR from the combustion test stand in the General Electric Company's 
new aircraft Gas Turbine Laboratory at Lynn, Mass., passes through this water bath 
in the main exhaust duct. Hot air passing through the water spray is cooled from 
1,800 degrees to 400 degrees before it is exhausted into the laboratory's silencers. 


closed or open cycle, and air flows of 
320 pounds per second (which would 
completely change the air in a six- 
room house in two seconds) can be 
handled. Altitudes of 70,000 feet can 
be simulated and temperatures of 100 
degrees below zero, Fahrenheit, at- 
tained. 

Instrumentation: Readings are de- 
scribed as the most precise ever ob- 
tained in such types of tests. All air 
flows and temperatures are measured 
in triplicate. In compressor tests, for 
instance, engineers take more than 700 
readings covering temperatures, air 
flows, air pressures, torque, blade 
strain, vibration, and blade clearances. 
There are 250 control valves alone. 

Control Room: Engineers and Test 
Men (recent engineering graduates 
obtaining experience by testing equip- 
ment) work under conditions made as 
ideal as possible. The control room is 
air conditioned and sound insulated. 
Eighteen test operators and data re- 
corders receive instructions from a test 
foreman. In addition, 10 “equipment” 
men are stationed at various points 
around the test stands and in the 
engine room. Equipment operators on 
the main floor and in the basement re- 
ceive instructions from the control 
room over 12-sound-powered inter- 
communication sets. Semi-hourly tem- 
perature and pressure readings are 
relayed to a central recording station. 
Through warning lights and horns, 
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operators are cautioned if pressures 
and temperatures are above or below 
permissible limits in the various 
systems. 

Combustion Test Stand: This stand 
can be cut in directly on the closed- 
cycle system and supplied with air 
discharged by the test compressor. It 
can burn fuel at the rate of 50,000 
pounds per hour and permits opera 
tion of complete combustion assem 
blies over a range of pressures from 
sea level atmospheric to 250 pounds 
per square inch. Exhaust gases are 
measured for temperature and pressure 
distribution prior to discharge. Ex 
haust air is passed through a water 
"bath" to bring temperatures from 
1,800 degrees F to below 400 degrees 
F before it is discharged through 50 
foot pipes to the four silencers out 
side the building. 


ARDC Takes Over 
Air Force Research 


AFTER MORE THAN NINE MONTHS OF 
INDECISION, the Air Force finally is- 
sued a directive ordering the transfer 
of the Air Force's long-range research 
activities to the newly-established Air 
Research and Development Command 
(ARDC). The ARDC, ordered set up 
January 1950, is to begin independent 
operation on May 15, 1951. 

The directive takes most of the Air 





Force research away from the long- 
established Air Material Command 
(AMC). AMC, although losing its 
research function, will remain respon- 
sible for procurement, maintenance 
supply, and engineering support of 
the Air Force. 

The ARDC established an office in 
Washington last summer. The com- 
mand was transferred in mid-Novem 
ber to temporary headquarters аі 
Wright-Patterson Air Force Base, Day- 
ton, Ohio, home of the AMC 

Why the ARDC was transferred 
"back home" for such a short time is 
an intriguing question. Especially since 
the responsibility for supervising or- 
ganization of the new command was 
given to Lt. Gen. B. W. Chidlaw, 
Commanding General of the AMC. 
ARDC's chief is Maj. Gen. Damid M. 
Schlatter. 

The ARDC has been assigned only 
two major installations so far: The 
Arnold Engineering Development Cen- 
ter at Tullahoma, Tenn. and the Elec- 
tronics Development Center at Griffis 
Air Force Base, Rome, N. Y. 


Shortages Hit Indian 
Plastics Industry 


BOMBAY —Difficulty in obtaining an 
essential raw material is hampering 
the expansion of India's plastics in 
dustry. Polystrene molding powder 
which is imported from Canada and 
the US is in short supply since the 
outbreak of the Korean war, as one 
of the ingredients of the molding pow- 
der, styrene monomar, is being diverted 
to the synthetic rubber plants in the 
US 

The domestic industry is almost 
totally dependent on foreign sources 
for its essential raw materials, mainly 
the US and UK. Only one essential 
raw material, phenol formaldehyde 
molding powder, is manufactured in 
India, and only partially meets the 
needs of the industry. 

A spokesman of the industry re- 
cently said, “If the supply position of 
polystrene molding powder should 
continue to be acute, the expansion of 
the injection molding branch, which 
manufactures all the utility 
will become affected. 

The Indian plastics industry, which 
is of war-time growth, has expanded 
rapidly and has today 100 major fac- 
tories, mainly centered around Bombay 
and Calcutta, and a capital of Rs. 60,- 
000,000 invested in it. The annual 


production of plastic goods is estimated 
t 3.500 tons an l 


articles, 


onsumption at 6,000 


tons 
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Metals Society 
Planning World Congress 


THE AMERICAN SOCIETY OF METALS 
has completed plans for a World Met- 
allurgical Congress in 1951. Twenty 
leading metals experts from each of 
the free nations of the world will be 
invited to participate. Under the aus- 
pices of the European Cooperation Ad- 
ministration, the American Welding 
Society, the Society for Non-Destruc- 
tive Testing, and the Metals Branch 
of the American Institute of Mining 
and Metallurgical Engineers will join 
with the Metals Society in arrange- 


ments to share American technical 
knowledge with engineers from all 
the Marshall Plan countries 

The broad international program is 
a marked departure from past prac- 
tices. Officials said months of prepara- 
tion were required before details of 
the new plan could be disclosed. 


NEMA Elects New President 


C. W. HiGBEE, manager, electrical wire 
and cable department, United States 
Rubber Company, New York, New 
York, elected president of the National 


Building Block Design Used in Army Radios 


FASTER AND MORE FLEXIBLE COM- 
MUNICATIONS will be brought to the 
battlefield by a new series of Signal 
Corps radio sets now in production. 
Troops in the field are expected to get 
them after January, 1951. 

The new sets, when connected to- 
gether in various combinations produce 
a variety of completed sets. Thirty 
different radio sets can be obtained 
by varying the combinations, in the 
manner of children's building blocks. 
Only 20 such assemblies have been 
classified as standard for issue through- 
out the Army. 

The Army says the "building block" 
principle will give more flexibility for 
communications requirements and also 
reduce the cost of the radios. The 
"blocks" are manufactured separately. 


ECONOMICAI 


Maintenance and repair in the field 
will be simplified by use of the new 
sets. 

Each set has a range of about 15 
miles, but two sets can be linked to- 
gether for automatic re-transmission 
of voice messages over longer distances. 
Provisions have been made in the com- 
ponents for intercommunication be- 
tween the sets used by different arms 
(i.e. Armored, Infantry and Artillery). 
The sets have been designed primarily 
for vehicular use, but can be quickly 
changed for field kit and man-trans- 

ort. 

One “building block” radio, for 
example, consists of a receiver unit, 
two receiver-transmitter units, power 
supply unit, a retransmission unit, an 
amplifier unit, and a control box. 


PROCUREMENT, simple maintenance and speedy communication 


are the aims of building block design used in new Army vehicle radio sets. 
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Electrical Manufacturers Association 
He succeeds Charles T. Lawson, a vice 
president of the Kelvinator division of 
Nash-Kelvinator Corporation, Detroit 

These vice presidents were named 
by the NEMA’s twenty-fourth annual 
meeting at Haddon Hall: Arthur A 
Berard, president, Ward Leonard 
Electric Co., Mount Vernon, N. Y., J. 
H. Jewell, vice president, Westing- 
house Electric Corporation, Pittsburgh, 
Pa.; J. F. Lincoln, president, The Lin- 
coln Electric Co., Cleveland, Ohio; R 
E. Murphy, vice president in charge of 
sales, I-T-E Circuit Breaker Company, 
Philadelphia, Pa.; Alan F. Sheldon, 
vice president and general manager, 
Kennecott Wire & Cable Company, 
Phillipsdale, R. I.; and L. G. Hall, 
president, Stackpole Carbon Company, 
St. Marys, Pa., was chosen Treasurer 


Applications Open 
For Research Grants 


SCHENECTADY, N. Y.—Applica- 


tions for research grants are now being 
accepted under the $1,000,000 Gen- 
eral Electric Educational Fund for the 
scholastic year 1951-1952. Under the 
program, aid in grants up 


to $1,500 
annually will be awarded to college 
graduates who wish to continue indi- 
vidual study and research in scientific 
and industrial fields. Fellowships will 
be awarded in the fields of electricity, 
physics, physical chemistry, industrial 
management, engineering, the physical 
sciences and other industrial and sci- 
entific fields. They are intended for 
graduates in need of financial assist- 
ance who have shown by their work 
that they could with advantage under- 
take or continue research abroad or in 
this country. 

A committee representing the Na- 
tional Academy of Sciences, American 
Chemical Society, American Physical 
Society, American Institute of Elec- 
trical Engineers, the American Society 
of Mechanical Engineers, and the 
American Society of Engineering Edu- 
cation, will pass upon all candidates. 


Science Foundation Board 
Chosen 


THE NATIONAL ScIENCE FOUNDATION 
finally has taken shape in the appoint. 
ment of a 24-man National Science 
Board last week by the President. The 
next move will be a meeting of the 
Board to nominate a Director, final 
choice resting with the President. 
The Foundation, shriveled to a mere 





skeleton of its original conception, will 
be ready then to operate on a budget 
of $225,000 for its first year, less than 
half the amount that the President 
specified in his budget message. 
Planned for fundamental research 
alone, NSF is likely to tie in with 
mobilization planning in taking over 
and completeing the roster of scien- 
tific, technical and engineering per- 
sonnel, 

The 24 Board members named by 
the President represent 16 states and 
the District of Columbia, ranging geo- 
graphically from Massachusetts to Cal- 
ifornia, and professionally from neuro- 
physiology to the presidency of one of 
the largest industrial organizations 
Membership includes seven university 
presidents, three college deans, three 
college department heads, four univer- 
sity professors, two research directors, 
two presidents of public affairs founda- 
tions, two industrial corporation presi- 
dents, and one professional engineer. 

The appointees are: Sophie D. 
Aberle, Special Research Director, 
University of New Mexico, Albuquer- 
que, N. M.; Robert Percy Barnes, Head 
Department of Chemistry, Howard 
University, Washington, D. C. ; Chester 
I. Barnard, President, Rockefeller 
Foundation, New York; Detlev Wulf 
Bronk, President, Johns Hopkins Uni- 
versity, Baltimore, Md.; Gerti Theresa 
Cori, Professor of Biological Chemis- 
try, Washington University Medical 
School, St. Louis, Mo.; James Bryant 
Conant, President, Harvard University, 
Cambridge, Mass.; John W. Davis, 
President, West Virginia State Col- 
lege, Institute, W. Va.; Charles Dol- 
lard, President, Carnegie Corporation, 
New York; Lee A. Dubridge, Presi- 
dent, California Institute of Techno- 
logy, Pasadena, Calif.; Edwin B. Fred, 
President, University of Wisconsin, 
Madison, Wis.; Dr. Paul M. Gross, 
Dean of Duke University Graduate 
School, Durham, N. C.: George D. 
Humphrey, Dean of Medical School 
and Vice-President, University of Ten- 
nessee, Knoxville, Tenn.; Robert F. 
Loeb, Bard Professor of Medical Serv- 
ices, College of Physicians and Sur- 
geons, Columbia University, New 
York; Dr. Donald H. McLaughlin, 
President of Homestake Mining Co., 
San Francisco, Calif.; Frederick A. 
Middlebush, President of University of 
Missouri, Columbia, Mo.; Edward L 
Moreland, Partner, Jackson & More 
land, Engineers, Boston, Mass.; 
Joseph C. Morris, Head of Physics 
Department and Vice-President of 
Tulane University, New Orleans, La.; 
Harold Marston Morse, Professor of 
Mathematics, Princeton University, 
Princeton, N. J.; Andrey A. Potter 


PRODUCT ENGINEERING — JANUARY, 1951 


Dean of Engineering, Purdue Univer- 
sity, Lafayette, Ind.; James A. Rey 
niers, Director, Bacteriology Labora 
tories, Notre Dame University, South 
Bend, Ind.; Elvin C. Stakman, Chiet 
Division of Plant Pathology & Botany, 
University of Minnesota, Minneapolis, 
Minn. ; Charles Edward Wilson, Presi 
dent, General Electric Co., Schenectady, 
New York; Patrick Henry Yancey, 
Professor of Biology, Spring Hill Col 
lege, Spring Hill, Alabama 


À TECHNICAL FAIR to display consumer 
goods and production machines will 
be held in Leipzig, Germany in March 
A large participation of foreign coun 
tries is expected, according to East 
German authorities 


A JET-PROPELLED MOTOR CAR is be 
ing designed in Germany by Dr. Fer 
dinand Porsche, inventor of the Volks 
wagen. Construction of the first model 
car will begin shortly 


CORROSION TESTING STATION with 
facilities for over 20,000 specimens 
has been added to Kure Beach project 
operated by the International Nickel 
Company. Effects of salt air and water 
on metals and other materials will be 
studied. 


DEPARTMENT OF AGRICULTURE RUB 
BER RESEARCH FIELD STATION at 
Salinas, Calif., has created a new high 
yielding strain of guyaule, the rubber 
plant. Although giving 25 to 40 [x 
more rubber than World War II 
strains, the cost of the rubber could be 
“justified only in an emergency.” 


RE-EMERGENCE Of a distinctive British 
design in bodywork and a lessening of 
the tendency to imitate American body 
lines was the major significance of the 
displays at the 35th International 
Motor Show sponsored by the British 
Society of Motor Manufacturers and 
Traders Ltd. 


A NEW TYPE MILITARY 
MUNICATIONS WIRE has been used 
successfully in Korea. Particularly 
suited to airborne operations, the wire 
can be laid at speeds up to 120 miles 
per hour from planes. It combines 
the talking range of standard field 
wire with reduced size and easy carry 
ing of assault wire 


FIELD COM- 
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SILICONE NEWS 
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PHOTO COURTESY BREESE BURNERS, NC 


TEMPERATURE RISE, °C. 


Bearings of Breese Drafbooster fan 
motors for oil furnaces are lubricated 
with Dow Corning 200 Silicone Fluid 
to give years of trouble-free service. 


WATTS INPUT Breese Burners, Inc. of Santa Fe, New 


Mexico, manufactures the Drafbooster, 
one of the most efficient fan motors 
available for oil-fired furnaces. Featuring 


quality moterials and expert design, the 


dissipates heat much faster than | Drafbooster still required a complete oil 


change every year. Unfortunately, despite 
2 2 2 
conventional insulating materials carok instrections, few customers bolh- 


, à i x я ered with this chore. After two or three 
Here's an insulating material that gives you all of the 


advantages of a rubberlike dielectric at Closs H yeors, the oil became so bodly oxidized 
temperatures, plus extreme low temperature flexibility, ond carbonized that the entire unit 
plus about twice the thermal conductivity of conven- 
tional resinous or rubbery dielectrics! In o solenoid coil, 
for example (see graph above), Silastic gives 15% Then Breese engineers heard about Dow 
more capacity thon resinous silicone insulation ot Corning 200 Silicone Fluid. They sub- 
180°C. That's due to increased thermal conductivity lected e гойо to the treshdewn tests 
clone. 
Thermal stability plus high heat conductivity permit the Silastic insulated sol- : 
Silastic coil to operate at 166% of the maximum enoid has 166% of the | they had been using 
capacity for an identical organic resin impregnated á 2 1 3 
The sil A s 
solenoid. Performance of over 1600 Silastic insulated capacity of identical € silicone fluid worked perfectly, show 
main and interpole field coils in diesel-electric traction Class B coil plus maxi- ing no sign of deterioration. Draf- 
motors is further proof of the extraordinary advantages mum shock, abrasion boosters containing Dow Corning 200 
, 


of Silastic as a dielectric. end didi eds were then put on lifetime field tests under 


frequently had to be replaced 


designed to evaluate the mineral oils 


In coils of all kinds, Silastic provides resiliency and rela- 
tively constont dielectric properties at temperatures ance over a span of c ful ch 
ranging from below -60° to above 200°C., maximum 260 Centrigrade de- areful checks showed that the silicone 
resistance to corona, to electrical and mechanical fluid was still es good a lubricant after 
fatigue and to abrasion, oil and outdoor weathering. grees from —60 to 


the most severe operating conditions. 


five years of service as it was originally. 


(*T. M. Reg. U. S. Pat. OR.) > 200*C. As a result, Breese promptly standord- 
-— — ized on Dow Corning 200 Fluid for the 
í SEND TODAY! For your beorings in oll Drafboosters 


: Thot wos 
$7555 copy of Silostic Facts from +500°F. 2% years ago. Over 33,000 Draf- 


а SHASTIC ‘stays Eh "c boosters have been put in service since 


then. Not ! ' 
formance and applica- n a single unit has ever been 
tions for Silastic. returned because of lubrication failure 


1 


For more information about Dow Corning 


DOW CORNING CORPORATION, DEPT. R-I, MIDLAND, MICH. Silicone Fluid, call our nearest bronch 


ea а. ف‎ 5 7 office or write for your free 33-page 
О booklet R-1A 


— 


FIRST SILICONES 


Гера 


Atlanto * Chicogo * Clevelond * Dollos * Los Angeles * New York + Washington, D. C. 
In Conodo: Fiberglos Conodo Ltd., Toronto * In Greot Britain: Midlond Silicones, Ltd. 
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REFERENCE BOOK SHEI 


High-Stress Fatigue of Alloy Steels 


T. OBERG and W. J. 


Air Force Materials Laboratory, 


U.S 


MOST FATIGUE DATA of materials have been accumulated in 
the region of the endurance limit. While this stress data is 
important in designing parts that will be subjected to alter- 
nating loads for indefinite periods, many designs may be 
sul bjected to a relatively small number of load cycles. Using 
the endurance limit in such applications results in an "over- 
designed" machine part. To avoid this condition, the 
designer should apply fatigue data in the yield point region 
of the material, but unfortunately there has been a limited 
amount of data at such high stress levels. 

Recent tests were made to determine the fatigue strength 


TRAPP 


Dayton, Ohio 


of three aircraft steels by means of reversed bending and 
axial loading. The rate of loading was varied between 90 
and 3,450 cycles per min. The results of these tests are 
shown in the graphs. In a few cases, the rapid loading and 
high stresses resulted in excessive heat generation which 
discolored the test specimen. This heating 
lower fatigue curve, which was improved. Ta ' cooling the 
specimen. Applied loads were chosen to fail most speci 
mens between 5,000 and 100 million cycles. Critical sur- 
faces of all test specimen were carefully polished within 
approximately 10 micro inches. 


resulted in a 


Stress-Cycle Curve—For SAE 2330 STEEL 
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@ Increased production facil- 

ities for die castings made 

possible through the famous 

Auto-Lite “controlled metals” 

processes are now available. The opening of the great 
new Lockland plant of Auto-Lite, combined with the 
enlarged íacilities at Woodstock, Illinois, greatly increases 
Auto-Lite's ability to furnish high quality die castings. 


THE ELECTRIC AUTO.LITE COMPANY 
Die Casting Division, Woodstock, Illinois 
600 S. Michigan Ave. 723 New Center Bldg. 


T 4 Chicago 5, Illinois Detroit 2, Michigan 


Catalog will be sent on request. 
Write on your company letterhead. 
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If a stainless steel fabricating job has you ''on the ropes," 
you can get the answers to your questions from Armco's 
new instruction manuals. 

This complete library of stainless steel fabricating man- 
uals is the newest and most up-to-date ‘‘how to do it" series 
of booklets available in the industry. 

Whether you draw, form, machine or finish stainless 
steels, you'll find detailed information on each job. From 
cover to cover these booklets are full of helpful facts about 
all the modern methods. 

Put these Armco booklets to work for you now. Just check 
the ones you want, and attach the coupon to your company 
letterhead. They're free to fabricators of stainless steels. 


50° 


ANNIVERSARY 


ARMCO STEEL 


— 6010 CURTIS STREET, MIDDLETOWN, OHIO * PLANTS AND SALES OFFICES FROM 


PURPOSE 


STEELS COAST TO COAST * THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE 


CORPORATION \R 


hs 
E 
m d 


"LL 


T Dd 


SEND ME THESE BOOKLETS 


C] “Drawing, Forming and Spinning" [ ] Surface Finishing [ ] Weld- 
ing and Soldering [Г] 


Machining of Armco Stainless Steels C] Heat 
Treating and Pickling [C] Stainless Fabricating Tips (A handy con- 
densed manual for sheet metal shops) 


NAME. 
COMPANY 
STREET ADDRESS 


CITY STATE 
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Variable Speed 
Drive Suits 


Limited Space 


This drive is a redesign of a former 
product that had a heavier cast iron 
frame construction. All the models of 
the new machine are built on a skel- 
eton cast base but are furnished with 

welded sheet metal cover. Among 
the other features of the drive are the 

le spaced bearings which are said 
aintain the input and output shafts 
true alignment regardless of belt 
on. They are locked to provide 
hrust load. All the bearings are 
shiclded ball bearing type, life 
lubricated. All the sliding fits are 
nade with easily removable and ге- 
placeable bronze composition bushings 

The feature of the drive, which is 

especially suited for installations where 
is limited, is a tandem belt ar- 
ngement. The tandem belt design 
is claimed to give a greater range of 
peed variations than is possible with 
single belt. Also, since a narrower belt, 
which is less susceptible to damage 
from flexing and compression, is used, 
the belt lasts longer 

There are four sheaves, one mounted 
on the input shaft, two on the jack- 
shaft, and the fourth on the output 
shaft. One belt runs between the 
sheave on input shaft and one of those 
on the jackshaft, and the other belt 
runs from the other jackshaft sheave 
to the one of the output shaft. The 
two sheaves that are smaller in di- 
ameter are the drivers, the larger 
sheaves being driven. Each of the 
sheaves has an shiftable flange which 
permits variation of its pitch diameter 
The shiftable flanges of the sheaves 
on the input and output shafts are the 
inside ones. Those of the sheaves on 
the jackshaft are the outside ones 

Speed is varied by the handwheel 
on top of the unit. This motion is 
transmitted through a set of bevel 
gears to an Acme threaded screw near 
the bottom of the machine. The bras 
running nut that travels on the 


the control yoke 


screw 
and 


to pivot 


PRODUCT 


7 


1 


MOTOR DRIVEN MODEL can also be driven by V-belt, flat belt, chain or gears. 
The input and output shafts are in line and the drive can be run in either direction. 


apply pressure to a thrust bearing on 
the hub of the shiftable flange of the 
first driver. The flange moves the de 
sired distance toward its mate, forcing 
the V-belt out toward the periphery. 
This pulls the belt down toward the 
smaller diameter of the driven sheave 
above, forcing the flange outward. The 
shiftable flange of the second driver, 
which is on the same jackshaft, is 
pulled inward, and its belt rides out 
to the larger diameter. In turn, this 
belt is pulled to the smaller diameter 
of the second driven sheave which is 
attached to the output shaft below 
The changing arc of belt contact 
is compensated for simultaneously. The 
back of the control yoke (see closeup 
view) is a roller, which as it turns 
raises or lowers a cam bar attached to 
the jackshaft. This, in turn, raises or 
lowers the jackshaft with its two 
sheaves changing the distance between 
it and the fixed input and output shafts 
and maintaining a uniform tension in 
the belts 
The belt 


which is made of rubber- 


ized fabric, has a rubber base in which 
tension cords are imbedded. The belts 
can be slipped out for replacement by 
removing the shifting spacer and work- 
ing the belts over the outside flanges 
of the sheaves on the jackshaft and 
then out through the opening between 
the input and output shafts. The new 
belts are put on in reverse order, and 
tension is adjusted by means of the 
belt tension indicator rod 

A number of advantages are claimed 
for this drive. First, a full range of 
smooth stepless speed variations is 
available in one unit. Second, the 
input and output shafts are in line 
Third, the drive can be run in either 
direction. Fourth, the required speed 
can be obtained without stopping the 
operating machine. Fifth, belts can 
be changed without disconnecting the 
drive from its equipment. Sixth, it 
can be directly connected to any motor 
or can be driven by V-belt, flat belt, 
chain, or gears 


Worthington Pump and Machinery Corp 


Holyoke, Ma 
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Shiftable* flange cme screw 








THESE CROSS SECTIONAL VIEWS of the variable drive one between the input and output shafts. This is claimed to pro- 
show the tandem design which makes use of two belts in place of duce a more compact unit and to give longer belt life. 


UNIFORM TENSION is maintained in the belts while changing 
the speed of the drive by a roller on the back of the yoke. Its 
movement raises or lowers the cam bar, which is cut on an angle 
The cam bar, in turn, raises or lowers the jackshaft 


Model | Variation Min. Rpm Min 
Output Shaft Hp 
215 
Ekstrom, Carlson & Co., Rockford, ІП : an 
COVER OF THE VARIABLE DRIVE has been removed to show 8 160 
its features. An advantage claimed for the unit is that the belts ; & 410 


370 
can be changed without removing the drive from its machine. 
Circle No. 1 on Reader Service Card 
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AND PARTS continued 


Metallograph Features Simplicity of Operation 


This metallograph is designed as a routine control in- 
strument; it is seid to offer good optical performance to- 
gether with convenience and simplicity of operation. All 
ontrols and adjustments are within easy reach Directly in 
front of the operator are the 5 by 7 in. camera, the 
monocular or binocular microscope eyepieces, and the ball- 
bearing mechanical stage. Nearby is the electrical control 
panel for the arc and visual lamps. The four objectives 
on the rotating turret, the photographic eyepieces mounted 
on a quick-change slide, the camera shutter and the color 
filters are operable from a sitting position 

The optical systems for photography and visual obser- 
vations are coupled to permit all focusing to be done 
through the visual system. This avoids the necessity of 
ground glass focusing. 

Grain size measurements, ferrous or non-ferrous, are 
compared directly on the ground glass with standard grain 
size charts. Case depth and linear measurements are made 
with an accessory micrometer rule. Selection of magni- 
fication is a rapid procedure. No tables or charts are 
required. The objective, eyepiece and camera bellows set- 
ting are all identified by the standard ASTM magnifications. 
These range from 50X to 1,500X with 2,000 X available. 
A built-in visual lamp reduces the use of the arc lamp to 
photography only. Either a ribbon filament tungsten lamp 
or a fully automatic motor-driven arc lamp may be selected 
to suit individual needs. 

The metallograph is equipped with a standard Graflex 
amera back using double plate holders. The photographic 
eyepieces, which are on a quick-change slide, are designed 
for optimum photographic results. A coarse adjustment 


Circle No. 


stop on the stage eliminates possible damage to optics 
Apergon objectives are infinity-corrected and balanced for 
high contrast and good color correction 


American Ma 


2 on Reader Service Card 


Fan Delivers Air in Either Direction 


The problem of alternate direction air flow can be 
met by a fully reversible fan which has just been made 
available. The fan, which is 36 in. in dia, has a single 
propeller operated by a 2 hp motor. Tests show an air de- 
livery of approximately 20,000 cubic feet of air per minute 
at free air. The feature of this fan is the fact that air 
delivery is identical when the fan is reversed. This alter- 
nate-direction efficiency is accomplished by a propeller 
whose design has evolved through years of testing in the 
manufacturer's laboratories 

An example of industrial procedure which requires re- 
versibility of air flow without loss of efficiency is the 
lumber drying process. One-way circulation of heated air 
sometimes ase-hardening at one end of a kiln 
and incomplete drying at the other. The reversible fan, 
which may be periodically reversed either manually or 
automatically, provides uniform drying in the kiln. This 
new fan also fulfills other industrial needs where the air 
must efficiently circulated in two directions. It is an 
addition to a line of fans and blowers that are engineered 
and manufactured to meet industrial air-movement needs. 


causes 


be 


Hartzell Propeller Fan Co., Piqua, Ohio 
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NEW CATALOG CONTAINS DATA ON COMPOUNDS, APPLICATIONS AND FABRICATION METHODS 


This 16-page, illustrated, multi-colored catalog in conjunction with these compounds are their 
now is available to design, production, purchas- physical properties and general characteristics, 
ing and management personnel. This publica- as well as suggested applications. 

tion has been compiled to familiarize readers 
with Stalwart-developed rubber compounds 
which feature resistance to (1) abrasion, (2) 
chemicals, (3) high and low temperatures, (4) 
petroleum products and derivatives, and (5 
weathering. Sections of the catalog are devoted THE STALWART RUBBER COMPANY 

to the new and outstanding Silicone Rubber com- 

pounds, the major methods of fabrication, and Please send (without obligation) your new 16-page, illus- 
Stalwart production facilities. trated, multi-colored Catalog 515R-1. 


Catalog 51SR-1 will be sent upon receipt of 
coupon or on letterhead request. 


More than 60 Stalwart-developed compounds 


are listed by code number. Charted individually NAME __ TITLE 


COMPANY 


DTALWART RUBBER COMPANY eee 


1166 NORTHFIELD ROAD è BEDFORD, OHIO CITY __ ZONE STATE. — 
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continued 


PARTS 


High Speed Infrared Pyrometer 


The purpose of this instrument is 
measure temperatures of surfaces 
where physical contact methods and 
optical pyrometers are not usable. The 
instrument, as in an optical system, 
is focussed on the surface to be meas- 
ured. The radiated infrared energy is 
measured and converted into a tem 
perature reading on a calibrated meter 
or oscilloscope. The accuracy of tem- 
perature measurement depends on a 
number of factors of use. Previous 
applications, however, have resulted 
in accuracies of within +5 F absolute 
accuracy. Temperature variations 
measured to within a few degrees 

The infrared pyrometer consists of 
two basic units, together with acces- 
sories as required for the individual 
application. One of the units is the 
detecting head that includes a para- 
bolic mirror to focus the infrared 
energy on a bolometer element. A 
motor-driven chopper is interposed be- 
tween the mirror and bolometer to 
convert the bolometer output to a-c. 
A pre-amplifier raises the signal to a 
suitable level for transmission to the 
final amplifier. 

The other unit is the final ampli- 
fier which includes a regulated power 


to 


are 


supply, pre-amplifier batteries, ampli- 
fer and filter circuits, attenuators for 
use in calibration and measurement, 
and all controls. 

The accessories may include a meter, 
an oscilloscope, a sample heater, a 
thermocouple and meter, a cooling 
system for high temperature applica- 
tions, and special mounting brackets. 

The instrument is said to be capable 
of measuring the temperatures of most 
types of material, either solid or liquid, 
from sub-zero to red heat in approxi- 


Circle No. 4 on Reader Service Card 


mately 1/100 sec. Since it needs no 
contact with the object, the pyrometer 
can measure fragile or fast moving 
objects from a distance of a few inches 
to many feet. Its ability to measure 
areas as small as 4 in. by 4 in. permits 
it to locate hot spots, and it is ap 
plicable to a continuous process, a 
repetitive process, or single opera 
tion through indicating or automatic 
control 


Hanson-Gorrill-Brian, Ini 
Continental Hill, Glen Cove, N. Y 


Actuator Operates at -105 Fahrenheit 


from 

Low temperature 

peration is achieved by using a plating 
| friction reducing process, by em 
thermal 
naracteristics in this tem 
re and by maintaining 


rances on all moving 


with low 


material 
Materials 


parts 
piston has a stroke of 2.31 in 
with the aid of an adjusting 


levice can be reduced to 3 in 


Its op 
erating time in either direction is 8 
Se An integral brake stops over- 
travel under full load within 0.02 in. 
ifter power has been shut off. The 
duty cycle is 1 min on and 15 min off 
The unit is equipped with positive non 
jamming and adjustable load 
limit switches. It can handle a 200 Ib 


Stops 
t 


(~ 
— 


axial compression load and a 100 Ib 
tension load 


Circle No. 5 on Reader Service Card 


Hydro-Aire, Ini 


3000 Wir 


Burbank 
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Date LN 


ELECTRUNITE TUBING 


,.. Takes it with ease 


КЕ There's a mighty good reason why ELECTRUNITE Tubing stands out for 
E d — d forming operations like these. It's Republics ELECTRUNITE Process in 


FLATTENING Á 


2 
E oct. uos 
ББ Дава: сана مق اق‎ ٠ سد < حف ق‎ 


which highest quality flat rolled steel is cold formed and welded into strong, 
sound tubing. As a result every length is uniform throughout—in roundness, 
diameter, wall thickness and ductility . . . free from defect, inside and out. 
Republic ELECTRUNITE Tubing is produced in a full range of sizes, gages 
and analyses — both carbon and stainless steels. See your nearest Steel and 
Tubes Representative or write today for a free copy of booklet No. 
REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Departmeat: Chrysler Building, New York 17, N.Y. 


22 


ELECTRUNITE TUBING 
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Air Motor Develops Great Power and Speed 


Here is an air motor whose double- 
acing air cylinder develops great 
piston rod speed and power from 
normal operating air pressure by utiliz 
ing a built-in air accumulator and 
quick release valve. The force at 
tained is said to be many times more 
powerful than that obtained from 
standard air motors of the same bore 
at the same air pressure 

Typical of the air motor's speed and 
power is the force it develops at 100 
lb air pressure. This is great enough to 
punch a 4 in. diameter hole through 
fs in. thick mild steel. Any other 
similar air motor at the same air pres- 
sure hardly puts a dent in the steel, it 


is claimed. The speed of the piston 
rod movement on the air motor is said 
to be six to ten times the maximum 
speed of other air motors or air cylin- 
ders. The power developed depends 
on the air pressure applied and the 
load at the end of the piston rod. 
The power and speed of this series 
of air motors make them suited to a 
wide range of staking, riveting, form- 
ing, swedging, stamping and punching 
operations, or for such work as quick 
cutting of continuously moving parts 


molded or cast plastics or metals, or 
similar operations. 

These units have an integral direc- 
tion valve with built-in operating and 
speed controls. They are made in two 
bore sizes, 23 in. and 3$ in., and are 
equipped with either a manually op- 
erated valve or a valve for synchro- 
nized electrical control. Stroke lengths 
are 4 in., 6 in., 9 in., 12 in. for both 
sizes. The piston rod travels at high 
speed on the advance or outward stroke 
only, the return or retract stroke being 


be equipped with the high speed piston 
rod travel on the retract stroke only, 
or on both advance and retract strokes 
While they will operate at any air 
pressure from 5 to 175 psi, the recom- 
mended pressure range is from 60 to 
100 psi. 

They can be furnished as foot 
mounted, pivoted mounted and front 
flange mounted units, or as rear flange 
mounted remote controlled, or pivot 
mounted remote controlled units. 


like extrusions, flash trimming -of ~at normal speed 


The motors can also 


Bellows Co., Akron, Ohio 








The air motor operates in the following manner. With the built- 
in valve in the retract position, high pressure air entering the 
valve flows from port (1) through transfer tube (2) into chamber 
(3). The pressure drives sliding dump valve piston (4) forward 
until it seats against intermediate cylinder head (5). High pres- 
sure air flows into cylinder chamber (7) at point (6). Seat at (6) 
acts as a flapper check valve permitting the air to flow in one 
direction only. Air pressure in chamber (7) drives piston and 
piston rod assembly (8) to a fully retracted position. When the 
valve is shifted to advance position, high pressure air flows into 
cylinder chamber (9) through port (10). The shifting of the 
valve at the same time permits high pressure air in chamber (3) 


and transfer tube (2) to exhaust to the outer air. But high pres- 
sure air in chamber (7) remains trapped by check valve at (6). 
Incoming air in chamber (9) advances piston (8) further com- 
pressing the air in (7) until the pressure is sufficient to drive 
sliding dump valve piston (4) away from its seat, opening up 
the entire front end of chamber (7) to the outer air. This action 
occurs almost simultaneously with movement of operating valve. 
The resulting explosive expansion of high pressure air in cham- 
ber (9) drives piston and piston rod assembly (8) ahead with 
terrific force and speed. As the piston reaches the end of its 
advance stroke, bushing (11) enters intermediate head at (12) 
compressing the air at that point and cushioning the impact. 


Circle No. 6 on Reader Service Card 
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Double Drily Page of Timely Importance 


The die cast components for grinders here il- With its 50,000 rpm speed this refined Kipp 


lustrated have a requirement basic to hun- 
dreds of other components for mass produc- 
tion in civilian or military usage — uniform 
accuracy, close concentricity and parallelism, 
thread strength and alignment, lightness and 
smooth finish. 


Air Grinder is a most valuable tool both in 
tool making and production work. It is es- 
pecially useful for high speed polishing of air- 
plane and similar parts. 


For over 20 years, mechanics everywhere 
have been pleased with the variety of work 


that can be done so well with the Kipp 
Grinder. Please include your DO rating when 
ordering, if it can be applied. The current 
price in the U.S.A. for Model JA is $42.00. It 
takes wheels up to 7”. Other Kipp models 
for larger wheels. 


MADISON-KIPP CORPORATION 


206 WAUBESA STREET, MADISON 10, WIS., U.S.A. 


No other process is so flexible; so adequate in 
solving so many production problems as the 
Madison Kipp Hi-High pressure die casting 
process. 


А I Iren 

Ckilted iu DIE CASTING Meck 
ANCIENS ATELIERS GASQUY. 31 Rue du Marals, Brus- orm 
sels, Belgium, sole agents for Belgium, Holland, France, 
and Switzerland 


WM. COULTHARD 4& CO. Ltd, Carlisle, England, sole 
agents for England, most European countries, India, Aus- 
tralia, and New Zealand. 
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chances are youll find Cr 


Leaders demand the company- of leadership. In auto- 
mobiles, machine tools, farm implements, home appli- 
they must know that every part is going to be 
That's why you'll find C/R oil seals speci- 
fied as standard equipment by so many of America’s 
1 In fact, more manufacturers of automotive, 
agricultural and industrial machinery rely on C/R than 
on any other shaft-type sealing device. 

The reasons for such universal acceptance are: unpar- 
alleled experience and absolute product reliability. For 
30 years Chicago Rawhide has pioneered to make C/R 
oil seals the perfect answer to fluid retention and ex- 


ances 


dependable 


leaders 


ENGINEERS: We will be pleased to send 
you engineering dota on "Perfect" Oil 
Seals on receipt of your written request. 


SIFVIS SIRVENE 


clusion problems in every type of machinery and equip- 
ment. Today, C/R oil seals are available in 15 standard 
types and 1800 sizes . . . but often special seals are de- 
veloped for specific applications. 

Through constant research and improvements, C/R 
engineers have helped maintain the highest standards of 
quality and performance. Mechanisms in every indus- 
try are better because they have better bearing protec- 
tion. When you specify C/R oil seals for your product, 
you can depend on long-time, trouble-free service. 


Chicago Rawhide engineering service is always available 
for the solution of your particular sealing problems. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299Elston Avenve OIL SEAL DIVISION Chicago 22, Illinois 


Mechanical Leather Products 
Boots, diaphragms, packings and 
other products give dependable service 
under difficult operating conditions 


The Scientific Compounded Elastomer 
Custom-engineered and custom- 
built for critical service in aircraft, 


automotive and other mechanisms. 
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Overspeed Governor Is Driven by Flexible Shaft 


Adding to his line of overspeed governors which are 
constructed to be mounted in the distributor take off of 
internal combustion engines or machinery, this manufac- 
turer has ready for delivery another overspeed governor 
which is designed to be driven by a flexible shaft from the 
tachometer take off. Like the others, this governor can 
be furnished to operate within any specified speed range 
over 600 rpm, final adjustment within that speed range 
being made by turning a knurled nut in the center of the 
governor clockwise to increase the speed and counter-clock- 
wise to decrease it. The speed adjustment can be made 
while the engine is running, and the knurled nut can be 
locked in the desired position 

The governor mechanism and the switch it operates are 
enclosed in a dust proof housing. The switch, whose termi- 
nals protrude through the top of the housing, is a single- 
pole, double-throw type. It provides a positive contact 
for opening, closing or transferring a circuit to accomplish 
shutdown of the engine at the set speed. The governor 
shaft rotates in sealed steel ball bearings with a lubricant 
reservoir sufficient for life run 

The governor is five inches long, weighs about 3 lb, 
and can be bracket mounted in any position. It comes in 
two models: one is an automatic reset type, which will 
shut down the engine when the driving speed reaches the 
set speed of the governor but which will automatically 
reset itself as the speed decreases; the other is a manual 
reset type which trips at the set governor rpm but which 
will remain in the tripped position until the reset button 
on the top of the governor is pushed. 


Synchro-Start Products, Inc., 
1046 W. Fullerton Avenue, Chicago 14, Ill. 


وچ 


OVERSPEED GOVERNOR is driven by a flexible shaft attached 
to the tachometer take off. It can be mounted at any position 
from the vertical to the horizontal, and is equipped to operate 
with the range required for the engine which it controls. Final 
adjustment is made while the engine is running by means of a 
knurled ring which can be locked in the desired position 


Circle No. 7 on Reader Service Card 


Gasketed Motor Starter 
Shuts Out Dust 


Desiened for starting and stopping polyphase induction 
motors and for providing overload protection, this starter 
has a gasketed enclosure to shut out dust encountered in 
the textile industry and others. The rotary-action, slam- 
proof handle mechanism operates an overcenter toggle 
mechanism that gives quick-make and quick-break con- 
tact action. A bimetallic disk-type thermal overload relay 
gives precisely calibrated motor protection 

The starter is rated up to 600 v, 74 hp polyphase. Deion 
arc quenching chutes extinguish arcs within one half cycle. 
Line terminals can be provided either at the top or bottom 
of the enclosure as required. 

The self-indicating, close-fitting handle can be locked 
in either the “on” or “off” position. When locked closed, 
the cover cannot be opened unless the starter is “off”. 


Westinghouse Electric Corp., Pittsburgh 30, Pa. 
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PARTS continued 


Axle Unit for Towed Trailers is Self Sprung 


Constructed to eliminate the need 
for leaf springs, shackles, U-bolts, and 
other spring axle assembly components, 
this axle unit consists of a forged 
steel axle member with offset wheel 
spindles, two helical torsion springs 
and two bearing brackets. The latter 
provides the means of attaching the 
axle to the trailer body. One end of 
each of the helical springs is fastened 
to the axle and the other end to the 
bearing bracket. The »xle units can be 
installed singly or in tandem. 

It is said that these axles provide 
an easy ride throughout the entire 
range of load the trailer is designed 
to carry. As load increases, the spring 
load rate goes up resulting in a smooth 
ride under all conditions and permit- 
ting heavy loads without bottoming 


The trailer remains level under un- 
equal loading since an off-center load 
brings both sides down an equal 
amount. There can be no "dead axle" 


American Steel H 
Circle No. 9 on Reader Service Card 


ипате $4 


on one side and high springing on the 
other. Other advantages claimed for 
design are light weight, long service 
life and a low center of gravity. 

10 № 


Michigan Ave., Chicago 11, Ill. 


Beam Compass Speeds Large Scale Drafting 


Possessing attachments for pencil 
work, for inking, and for scribing on 
metals, this beam compass is built “to 
speed up large scale precision draft- 
ing. The beam itself is made of hard- 
rolled structural aluminum alloy $ in 
square in cross section and comes in 
lengths for radii of 81 or 12 in. To 
it can be coupled beam extensions for 
radii up to six feet. 

Both the sliding legs, which extend 
one inch below the beam, fit the beam 
loosely, but special locking devices 
twist the beam in the slide and elimi- 
nate play. A spring in each lock in- 
sures smooth sliding action and pro- 
tects the beam against marring. One 


MAGNETIC CERAMIC gives ten- 
fold in permeability over 
previous powdered-iron cores. De- 
signed for TV transformers and de- 
flection yokes. Also an excellent 
insulator. Henry L. Crowley & Co., 
West Orange, N. J. 
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increase 
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HIGH VOLTAGE RESISTORS for 
15,000 and 20,000 v take 2 and 3 
watts respectively. Maximum resist- 


174 


leg, in addition, has a slow motion 
feature for exact settings. This con- 
of a pinion in the leg which 


moves the leg along a 4 in. long rack 


sists 


V. & E. Mfg. < 


cut into the beam. The position of the 
leg in the run is evident at a glance, 
and the results of turning the slow 
motion screw are definitely predictable. 


758 So. Fair Oaks Ave., Pasadena 20, Calif 
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ance 10 meg, minimum 1 meg 
Designed for television. Measure 3 
and 24 in. long by 5/16 and 9/16 in 
diameter. Resistance Products Co., 
714 Race St., Harrisburg, Pa 


IS 
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PLASTIC COATINGS IN COLOR 
which withstand the corrosive attack 
of chemical fumes can be applied 
both as prime and finish coats. Mineral 
spirits or turpentine can be used for 


Propi CI 


thinning. Coatings can be used over 
old paint. David E. Long Corp., 220 
E. 42 St., N. Y. 17, N. Y. 


. Circle No. 13 on Reader Service Card 


TELEPHONE-TYPE JACK for patch 
panels incorporates nickel-silver con- 
tact springs and makes use of pure sil- 
ver contact. Cinema Engineering Co., 
1510 W. Verdugo Ave., Burbank, Cal. 


Circle No. 14 on Reader Service Card 
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To save time writing piping specs 
eee reach for your CRANE Catalog 


Regardless of what you're designing—a Fuel Oil Heating and 
Pumping Unit, as shown here, or something more simple or com- 
plex—your Crane Catalog can save you considerable time and 
trouble. For it contains the world's most complete selection of 


piping equipment, listed so you can find the items you need... 
in a hurry. 


JE A LAU 


To be able to specify—and get—everything from one supplier 
simplifies all piping procedures, from original design clear through 
to final product assembly. And don’t forget that “Crane” on pip- 
ing equipment gives your product added value. For your customers 
know that Crane Quality stands for the best in piping materials. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


FOR AN UNEQUALED SELECTION OF QUALITY PIPING 
LOOK TO THE BROAD CRANE LINE 


FOR ALL OIL OR OIL VAPOR 
service at temperatures up to 
1000^ F., Crane recommends 
No. 3602X 600-pound Small 
Steel Wedge Gate Valves. 
Exelloy to Exelloy trim. O.S. & Y. 
Union bonnet. Screwed ends. 
Sizes: 4 to 2 in. See your neu 
No. 49 Crane Catalog, p. 223. 


| | SWING CHECK | 1 J 
^ RELIEF VALVES 


VALVES i — «3 VALVES 


Fuel Oil Heating and Pumping 
Unit by Enterprise Heat and 
Power Co., Chicago, Ll. 


ә 
Ее 
| ' | ч 
| VALVES | . 
= SEDIMENT 
SEPARATORS | 


EVERYTHING FOR 
EVERY PIPING SYSTEM 


VALVES « FITTINGS + PIPE » PLUMBING AND HEATING 
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Torque Motor Performs 
With Servo-Mechanisms 


_ The torque motor is an electrically operated valve-actuator 
for use with servo-mechanisms. The motor, which is of 
the spring-restrained type, has been designed for the pur- 
pose of positioning the pilot valve in high performance, 
hydraulic-servo systems. The unit features a high natural 
frequency, linear displacement with respect to differential 
electric current, and low weight and volume. The elec- 
trical impedances and power requirements are such that 
it may be driven directly from the plates of a servo ampli- 
fier. A pair of subminiature vacuum tubes such as the 
Type CK605 are sufficient to drive the motor to full scale 
or to develop up to 5 Ib of thrust in the stalled-zero position 

The unit is characterized by high speed of response, 
high force output, immunity to environmental acceleration, 
ind low required driving power. By utilizing this torque 
motor design, clectro-hydraulic servo-mechanisms with 
natural frequencies as high as 100 cycles per sec and deliver- 
ing several horsepower have been constructed. 

The magnetic circuit of the motor is symmetrical with 
respect to the rotor axis and the rotor is supported by a 
shaft so shaped (cruciform in section) that although 
angular displacements are permitted, .transverse accelera- 
tions will not cause appreciable bending. The load against 
which the rotor works consists of the spring constant of 
this cruciform shaft and the external load of the hydraulic 
valve. The four coils are identical and are so wired that 
when the input currents are balanced no torque results 

The torque produced by the input differential current 
acts upon the rotor and integral spring shaft. This shaft 
serves as the rotor support, eliminating rolling or sliding 
friction, and carries the counter-balanced arm to which the 
hydraulic piston or other load is connected. It is intended 


Range (Motion)... 
Input (Per Side) 


Response Time 
Coil "Resistance 





Inductance (Plate to Plate)... 
Hysteresis (Mechanical Only) 


LINEAR DISPLACEMENT VS CURRENT 
is obtained through polarization by means of 
quiescent currents and through saturation of 
part of the magnetic circuit. Shown 
typical performance curve for the 


Hysteresis (Overall) 
Weight . 

is a 
motor. 


ALS 


Deflection Sensitivity . . 
Force Output (Blocked Rotor) 
Mass of Moving Element (Effective) 


Natural Frequency (Approximate)... 


Electrical Connection 


AND PART continued 


pow D | 


А. 


" Fo 
TRANS-9ONIC9 f 


THE TORQUE MOTOR was developed to provide a fast-operat- 
ing, small-sized, electro-mechanical conversion device to drive 
a pilot piston of a hydraulic pre-amplifier through a maximum 
displacement of about +-0.005 in. The small displacements permit 
the use of flat-faced, tractive magnets in push-pull operation. 


that the body of the torque motor be mounted directly on 
the servo-valve assembly and provision is made to connect 
the pilot valve to either side of the counter-balanced arm, 
by means of a threaded shaft screwed into the drive arm. 
The torque-to-inertia ratio is 125,000 radians per second 
squared which is equivalent to a force-to-mass ratio of 
80,000 in. per sec at the operating radius. Provision is 
made for the counter-balancing of inertia loads up to 0.02 
lb. This latter figure also represents the effective mass of 
the unloaded motor. When inertial loads are less than 
0.02 Ib or when the torque motor is to be mounted on a 
stationary surface, the sintered tungsten counter-weights 
supplied may be modified or removed. 


Trans-Sonics, Inc., Bedford Airport, Bedford, Mass. 


Physical and Electrical Characteristics 


ee 1-0.004 in 
10 milliamp quiescent current + 5 
milliamp signal current. Signal (or 
differential) current is defined as 4% 

the difference of the 2 side currents 
SS 0.001 in. per milliamp of signal current 
O à 4 lb 
...0.04 Ib \includes counterweight 

0.001 Ib sec 2/in.{ of 0.02 Ib 

300 cps including effect of 0.02 Ib 
inertia load and equal counterwe ight 
1 millisecond, approximate 


5000 ohms (Coils are shunted by Thyrite 
protective resistors across each half of the 
motor) 


140 henries 

Negligible 

2.5 percent 

б 17 oz 

7-pin miniature connector 


Circle No. 15 on Reader Service Card 
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COTTER PIN chain 


In every possible kind of test—tensile, impact, shock, 
speed—detachable chain made with Truarc Rings out- 
performs chain equipped with cotter pins! That's what 
Atlas Chain & Manvfacturing Co., Philadelphia, dis- 
covered, after pioneering chain with Truarc E-Rings. 


Improve your own product with Truarc Rings! Wher- 
ever you use machined shoulders, collars, cotter pins, 
bolts, nuts, screws, snap rings...a Truarc Ring will do 
the job better: improve performance, cut unit cost, 
save space and weight, eliminate parts, permit use 
of stock sizes, eliminate skilled labor operations, 
simplify maintenance. 


Truarc Rings are precision-engineered. Quick and 
easy to assemble, disassemble. Give a never-failing 
grip. Can be used over and over again. 


Find out what Truarc Rings can do for you. Send your 
blueprints to Waldes Truarc engineers, for individual 
attention, without obligation. 


Waldes Truarc Retaining Rings are available for immediate delivery 
from leading ball bearing distributors throughout the country. 


SEND FOR NEW CATALOG II) 


WALDES 


> TRUARE 


REG О S&S PAT OFF 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES TRUARC RETAINING RINGS ARE PROTECTED BY THE FOLLOWING PATENT NUMBERS U S PAT 2.382.948 


2.410.921. 2.411.761. 2.487.803: 2.487.802, 2.491.306 AND OTHER PATS. РЕМО. 


PRODUCT ENGINEERING — JANUARY, 1951 


1. STRONGER. Average 30% higher static thrust 
strength than cotter pins. Resilient E-Ring reinforces links 
against exceptional side stress—resilient spring is most effi- 
cient means of damping vibration. 


2.GREATER SHOCK RESISTANCE, Higher shock 
strength ratios than cotter pins, due to greater contact surface 
plus spring reaction for damping moment of shock. Circular 
movement of ring in groove relieves shock surface loadings 
—instead of resisting rigidly as with cotter pins in fixed holes. 


3. HIGH SHOULDER. High effective bearing shoulder 


extends practically all around pin, and is geometrically per- 
fectly proportioned to link diameter. 


4. RE-USABLE. No port of E-Ring fatigues and breaks 
off, as with ends of re-used cotter pins. Ring removes easily 
with screwdriver. 


5. REDUCES ACCIDENTS. Does not protrude to catch 


это clothing. No sharp-pointed ends to produce electrical 
brush discharge and resultant fire and explosion hazard in 
mines and mills. 


r 
| Waldes Kohinoor, Inc., 47-16 Austel Place PN-013 
i Long Island City 1, N. Y. 


Please send selector guide catalog (4K-W) 
on Waldes Truarc Retaining Rings. 


Name. 

Title. 

Compen —ñ —ñ 
Cida A аала анааан 


City. Zone STOT 
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ALS AND PARTS 


continued 


Fractional Hp Variable Speed Drives 


A 1 hp non-reversing model and a 3 hp reversing model 
have been added to a line of variable speed drives which 
make use of a motor-generator combination to achieve 
their purpose. The output speeds can be varied infinitely 
over the range for which they are designed 

The principal advantage claimed for these drives is that 
maximum torque is obtained at zero speed. As the output 
speed increases torque gradually decreases until at the rated 
speed the torque reaches its rated value. A second advantage 
is that maintenance requirements are small since the motors 
are interchangeable and the differential gearing section re 
quires no more attention than a speed reducer. Thirdly, 
these drives use simple control equipment such as potenti 

meters and rheostats 

The prime mover is a standard a-c squirrel-cage motor 
(1) of any available voltage and frequency 
runs in one direction 


This motor 
constant speed. It 
is coupled through a differential gear box with two d« 
motors (3a and 3b) 


continuously at 


These two d-c motors are electrically 
connected in a closed loop and require no outside source 
of d-c power. The d-c motors, running at varying con 
trolled speeds within a limited 3:1 range, provide the 
means of controlling torque and speed of the output 
shaft (4) 

When the output shaft is at the highest speed, one of 
the d-c motors (3a) functions as a generator and runs at 
its slowest speed, which is about one-third of maximum 
Ihe power generated by it is fed to the other d-c motor 
(3b) which functions as a motor and runs at its maxi 
mum rpm. When the output shaft is at or near zero speed 
the d-c motor (3a) acting as a generator is running at its 
maximum speed, generating maximum power and feeding 
it to the other d-c motor (3b) running now at its slowest 
speed. Because neither d-c motor ever runs below one-third 
of its no-load speed, heavy torque is delivered at low speeds 
without the heating due to excessive d-c currents. The pur- 
pose of the differential gear box is to obtain slow, steady 


— — 


output speeds without making the motors run at low rpm 

Dynamic braking is most effective with these drives for 
two reasons: First, the d-c machines never slow down 
enough to lose their regenerative effect. Second, the ar- 
rangement of units causes the generator to run at its higher 
speeds during the dynamic braking operation and, hence, 
provide maximum power for this purpose 

The non-reversing model can be supplied with maximum 
output speeds from 250 to 1,000 rpm for direct coupling. 
The reversing model is furnished with output speeds from 
3-150 to 3-600 rpm. The speed reversal occurs smoothly 
In all cases, minimum output speed is zero. 


Speed Control Corp., Wickliffe, Obio 


Circle No. 16 on Reader Service Card 


Meter Determines Melting Point Quickly 


The melting point of substances such as waxes, resins, 


gums, tars, plastics, alloys, and organic and inorganic 
compounds which become molten between 20 F and 500 F 
can be determined quickly and accurately with its melting 
point meter, claims the manufacturer. Only a small quan- 
tity of the material to be tested is needed, and the tested 
material can be recovered if it is desirable to do so. 

To perform the test, the sample is placed along the 
chromium plated platen or bar which is electrically heated 
in such a way that a temperature gradient obtains along 
its length. The point of demarcation between the molten 
and solid particles of the sample can be determined by 
observation. To this point, the operator brings a thermo 
couple junction attached to a meter scale unit that can be 
moved back and forth in a path parallel to the platen by 
means of a screw feed. The meter scale indicates the tem 
perature at the demarcation point 
Blvd., L 


West Pu Angeles 64, Calif. 


Circle No. 17 on Reader Service Card 
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KOHLER PLUG VALVE. Forged Aluminum Body With Precision-Lapped Stainless Steel Plug. 


KOHLER PRECISION PARTS 


Aircraft, Industrial, Automotive 


KOHLER PRECISION PARTS are 
used by manufacturers of Diesel engines, 
automobiles, trucks, tractors, jet engines, 
military, commercial and private aircraft, 
and for agricultural and industrial test 
equipment. 

With an organization experienced and 
skilled in precision workmanship, Kohler 


maintains full facilities for forging, 


casting, machining, finishing, assembling, 
and testing. 

Kohler engineers will develop precision 
valves and fittings for volume production 
to meet special applications. Write for 
catalog and send your specifications or 
requirements. 

Kohler Co., Kohler, Wisconsin. Estab- 
lished 1873. 


KOHLER or KOHLER 


PLUMBING FIXTURES * HEATING EQUIPMENT * ELECTRIC PLANTS * AIR-COOLED ENGINES * PRECISION PARTS 
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COMPONENTS — 


INDICATING PANEL of the critical temperature monitor sys- 
tem is the central supervisory station. To the indicating lamps 
come leads from the resistance bulbs installed at each of the 
locations when temperature is being checked. 


MATERIALS 


AND PARTS continued 


ELECTRICAL CIRCUIT DIAGRAM shows the method by which 
temperature changes at the resistance bulb, which is one of the 
legs of a Wheatstone bridge, causes its lamp on the indicator 
panel to light and an alarm to ring. 


Monitor Supervises Temperatures at Remote Spots 


A critical temperature monitor has been devised to auto- 
matically and successively check the temperature at a num- 
ber of selected locations in mechanisms, spaces, and proc- 
esses. If the temperature goes beyond a predetermined 
limit, an audible alarm is sounded and a location indicator 
is lighted on a centrally installed panel. An electrical 
thermometer indicator on the panel may be used to show 
the actual temperature at any supervised location at any time. 

The monitor system is composed of two principal parts. 
The first are the temperature sensitive elements, the re- 
sistance bulbs, which are installed at points where it is 
desired to check temperatures. 

The second element of the system is the panel which 
is the central supervisory station. To it come leads from 
each of the resistence bulbs. Upon it are mounted the 
circuit indicating lights, the thermometer indicator with 
its plug cord and jacks, the test switches and operational 
pilot lights. The panel forms the cover of a metal cabinet 
which houses the power supply transformer and rectifier, 
pulsing and switching relays and the scanning switches. 

Each resistance bulb is connected in turn for approxi- 
mately five seconds to the alarm circuits of the monitor. 
The actuating circuit of the alarm section of the monitor 


is a conventional Wheatstone bridge of which the tem- 
perature sensing bulb forms one leg. As the temperature 
passes the critical point, the bridge becomes unbalanced 
and a current flows through the coils of sensitive relay 
K101 causing alarm slave relay K103 to close. 

This energizes the four-pole alarm relay K31. One set 
of contacts shunts a resistance R29 across R105 of the bridge 
circuit thus further unbalancing it and preventing opening 
of the sensitive relay and its train of slave relays until the 
bridge is de-energized by insertion of a plug in the circuit 
jack. A second set of contacts opens the pulsing circuit, 
stopping the stepping switch on the contacts of the affected 
bulb circuit. The third pole of K31, by means of one bank 
of the stepping switch, energizes the circuit indicating light 
while the remaining contacts of K31 close the external 
audible warning signal circuit. 

Insertion of the indicator plug into any bulb circuit jack 
disconnects the bulb from the bridge and connects it to the 
thermometer indicator where its temperature may be read. 
This operation also stops the audible alarm and permits 
continued operation of the system during corrective action. 

Thomas A. Edison, Inc №. J. 


! Orange, 
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“READER: 


.. on Products Appearing in the Advertising Pages? 


— — 


..the latest catalogs and manufacturers’ bulletins? 


Every month Product Engineer- 
ing describes in detail the most 
significant NEW developments in 
parts, materials, components, and 
products . . . and lists scores of 
NEW catalogs and bulletins avail- 
able from manufacturers. To 
obtain additional information on 
these new products and to get 
copies of any manufacturer's bul- 
letin of interest to you, use the 
postcards on these pages. 


USE THIS caro} 


* For further information on ! 
products described in the 
New Components, Materials, | 
and Parts Department, circle 

the postcard number. | 


* For additional information 
on products advertised in 
this issue, fill in numbers of 
the pages on which the prod- 
ucts are advertised in spaces 


provided on postcards. Use 
advertisers initial if more 


an one advertisemen | 
лкы ка Î BUSINESS REPLY CARD 
name if pages are unnum- First Closs Permit No. 64, (Sec. 349, Р. L. & R) New York, N. Y. 
bered. 


Readers' Service Department 
PRODUCT ENGINEERING 

330 West 42nd Street 

New York 18, N. Y. 


* For copies of any manu- 
facturers' bulletins described 
on page 200, and following. 
circle postcard number. 





MN coe 
и 7 


Getting ALL the informa- 
tion about ALL of the signif- 
icant new developments in 
the design field every month 
is a tough . . . and time con- 

dc ILLE suming ... job. To save you 
mg | time, the editors of Product 
Engineering screen hun- 
| dreds of new products each 
month, select the outstand- 
ing ones, and check the 
manufacturer of each for 
| additional information on 
| construction, operation, and 
| applications prior to describ- 
ing them on the editorial 
| pages. They scan scores of 
| new catalogs and bulletins, 
| present summaries only of 
| the ones they know will be 

| of interest. 
| Theresultis time saved... 
| for you. All you have to do 
icu eu dM. 3 to get further information 
Please send me more information on the New Parts and copies of the | is to fill in the easy to use 
New Bulletins identified by numbers circled below: | postcards on these pages. 
123 45 6 7 8 91011 12 12 M 15 16 17 18 | Product Engineering's Read- 
37 38 | er Service Department will 
57 58 | do the rest. Note: Please 
78 reserve one of these cards 
| for the engineer who gets 
| the issue after you. He too 
| is interested in new devel- 

| opments. 

For new Catalog and Bul- 


BUSINESS REPLY CARD 
First Class Permit No. 64, (Sec. 349, P. L. & R) New York, N. Y. 


Readers' Service Department 
PRODUCT ENGINEERING 

330 West 42nd Street 

New York 18, N. Y. 
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NEW COMPONENTS 


Packaged Hydraulic System Operates Presses, 


This compact hydraulic system has been 
made available to the manufacturers 
who are developing their own presses, 
jigs or fixtures to do localized or single 
purpose operations such as piercing, 
bending, forming and broaching, or 
who need a unit to operate the hy- 
draulic feeds on machines. 

This hydraulic system includes the 
conventional components. The pump 
Is a vane type which is driven through 
a sclid coupling by a totally-enclosed, 
fan-cooled motor. The reservoir sup- 
plyi ng the system is an integral part 
of the unit and has a one gallon capac- 
ity. The oil is cooled by the circula- 
tion of water through a coil in the 
reservoir. The reservoir also contains 
an oil filter, an overload valve and an 
air filter. The unit is supplied with 
either a three or four way valve or a 
combination of these valves. 

Shown tabulated are the character- 
istics of some of 118 models whose 
capacities range from 1.8 to 8.25 gal 
per min with pressures up to 1,000 
psi. Motors are rated from 3 to 5 hp 
and have either manual, electro-pneu- 
matic, or hydraulic control. The com- 
plete system lends itself to maintenance 
as a unit, and can be removed to 
repair shops while a duplicate model 
replaces it. Shutdown time of a pro- 
duction machine is thus eliminated 


Harco Industries, Inc., 20 Curtice St., 
Rochester 5, N. Y. 


CONTACT METER RELAY for sen- 


sitive and accurate control applications ^ 


is now offered in models providing a 
four in. scale length. Made as micro- 
ammeters, milliammeters, ammeters, 
voltmeters, and millivoltmeters, both 
a-c and d.c, these instruments have 
contact settings adjustable to any point 
on the scale arc. Pyrometer millivolt- 
meters with automatic bimetal cold 
junction compensation are available 
also. Assembly Products Inc., Chagrin 
Falls, Ohio. 
Circle No. 20 on Reader Service Card 
INTERVAL TIMER manually starts 
electrically operated equipment, runs 
it for a pre-set time and stops it auto- 
matically. The timer, which is 3 7/32 
in. long by 2 5/16 in. wide, is driven 
by a synchronous motor that operates 
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MATERIALS AND 


/-go! fank 
‘ooling coil 

Oil filter 

Over load volve 


Vone type 


Wofer connections 
for cooling coil 


Air filter 


FARTS 


continued 


feeds 


Totally enclosed 


2 HP UNIT has a 3.3 gallon capacity reservoir and can pump up to 1,000 psi. It has 
electropneumatic control for automatic cycling through snap action switch initiation 


Circle No. 19 on Reader Service Card 


an enclosed dust-tight snap switch 
through a cam and actuating arm. It 
is available in eleven time ranges 
from 15 seconds to 24 hours. R. W. 
Cramer Co., Inc., Centerbrook, Conn. 
Circle No. 21 on Reader Service Card 


ADHESIVES for sealing seams of 
waterproof paper bags, wrap and case 
liners meet government specifications 
for strength, mold and fungi resistance, 
and water resistance when used with 
triplex creped or triplex and pleated 
barrier materials and duplex uncreped, 
coated, saturated or asphalt infused 
sheets. Flintkote Co., 30 Rockefeller 
Plaza, New York 20, N. Y. 
Circle No. 22 on Reader Service Card 


MINIATURE RELAY, hermetically 
sealed, withstands shocks up to 50 G 


1951 


Max Delvy 


Psi Gpm 


Motor 


эзле 


and operates in temperatures from 
—65 C to +200 C. This four-pole 
double throw relay which displaces 1.5 
cu in. and weighs 3.5 oz draws 2 amp 
at 28 v d-c or 2 amp at 115 v 400 
cycle a-c. Hart Mfg. Co., Hartford, 
Conn 


Circle No. 23 on Reader Service Card 


ELECTROLYTIC CAPACITOR has 
been constructed to reduce the hum 
and "hash" so often experienced in 
this type multi-sectioned unit because 
of interanode coupling and its re- 
sultant internal cross modulation. 
Available is a large selection of capac- 
itance and voltage combinations all of 
which withstand temperatures up to 
85 C. Aerovox Corp., New Bedford, 
Mass. 
Circle No. 24 on Reader Service Card 
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NEW COMPONENTS M A T I і 5 AND PARTS continued 


High Vacuum Disk Valves Ease, Speed Operation 


Two objectives have been sought in the design of a new 
series of disk valves for high vacuum applications. These 
are ease and speed of operation and compact design. To 
achieve these goals, the valve uses a butterfly disk design 
which, it is claimed, requires only a fraction of space needed 
for diaphragm or plug valves of equivalent capacity 
turns of the handwheel effect through a worm gear 
opening and closing of the valve. In fact, the operator 
can spin the handwheel after movement is started. Twice 
these turns are needed in the case of diaphragm type valves. 
Safety is a factor, too, in that the worm automatically locks 
the valve in position, and there are no levers to snap back. 

The valve is designed for pressure differentials in both 
directions. If it is used in connection with a vacuum pump 
hooked up to a chamber, it is not only possible to exhaust 
the chamber through the valve, but also by closing the 
valve, the operator can release vacuum to the pump and 
still hold it in the chamber 


Ten 
the 


A cam-actuated valve disk assures positive seal and pro- 
vides a large mechanical advantage at the initial opening 
and final closing stage to overcome the high pressure differ 
ential across the valve face. A tight seal is further assured 
by a stainless steel valve seal that cannot rust. No lubrica- - 
tion of internal parts is required $ 


Other features of the valve include a full scale position 


indicator that shows the degree of valve opening. An i ww ا‎ Coll А о debo coc 
access opening is provided for convenient inspection and Al stangar pipe nanges. ‘Collars Of spac е Р 
replacement of the sealing gaskets. Design of the valve t° make up any differences in spacing between the valve 
maintains full cross-sectional area of the pipeline and any of the standard plug or diaphragm types. 

The valves which come in 6, 8, and 12 in. sizes fit F. J. Stokes Machine < 5900 Tabor Rd.. P} 


J 
Nien, 
Circle No. 25 on Reader Service Card 


tladelphia 20, Pa. 


Lamp Meets Microscopy Requirements 


Schools and laboratories using the techniques of micro- 


be supplied with a lamp designed to 

meet their requirements without sacrificing simplicity of 

operation. Besides its major use as an adjunct to a micro- fisteto iB | 

scope in the study of specimens, it provides a means of intensity of 3 

micro-projection to produce images 2 ft in diameter. " 
The base of the 

made of cast iron to prevent displacement 


scopic analysis can 


unit, which is set on rubber feet, is 


2 
It supports the 
post on which the yoke carrying the lens housing can be 


raised or lowered. The pivot arms of the yoke permit 


universal adjustments which enable the lens to be focused 
in any position from nearly horizontal to vertical. In the 


lens housing is a 50 w bulb which is used with a two lens 


condenser. Higher power bulbs can be used if necessary. 
Intensity of illumination is varied by rotating the lens 
Accessories can be furnished. One of these is a lens to 


give a Kohler type illumination for microprojection, phase 


e and microphotography. A second is the Stereo 
lens used to obtain a large, bright, uniformly illuminated 
spot needed by a stereoscopic microscope. Third is 


a low 
power attachment. Fourth is 


series of color filters that 
bring out greater detail and increased contrast and rest the 


eyes during prolonged use of tl 


iC microscope 


і Lindley & Co., Mineola, L. I., N. Y. 
Circle No. 26 on Reader Service Card 
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( Advertisement) 


Powder Metallurgy Parts 


Result in Quiet Operation *Let's keep this just as quiet as we can!” 


Manufacturers of household appli- 
ances, business machines and 
factory equipment have long recog- 
nized the importance of quiet oper- 
ation as a selling tool. Product 
designers have found economical 
ways of obtaining this desirable 
feature through increased use of 
bearings, gears, cams and other 
parts produced by powder metal- 
lurgy. 

These bearings and parts, manu- 
factured under the trade names of 
“COMPO” (porous bronze) and 
“POWDIRON” (sintered iron) 
assure extremely quiet operation 
because of (1) their accurate di- 
mensions; (2) their method of 
lubrication. 


Accurate Dimensions 


“COMPO” and “POWDIRON” 
bearings and parts are die-formed 
to their final dimensions within ex 
tremely close tolerances. Hence 
the play of shafts in bearings can 
be kept to a minimum; gear, cams 
and similar parts mesh closely and 
quietly. These advantages are ob- 
tained without any need for ex- 
pensive machining operations to 
give the required tolerances. 


EXTREME QUIETNESS is one of the 
6' outstanding advantages of 
“COMPO, ... POWDIRON. 7... 

® and @ AND PARTS 
Constantly maintained oil film ends noisy 
metal-to-metal contact. Accurate dimension- 


*THE 6 OUTSTANDING 
ADVANTAGES OF 
ing keeps parts working together smoothly COMPO” and 
and silently. These are the "let's keep it * 
S ааа POWDIRON”’ are: 
са — » quiet" features of COMPO" and "POWDIRON 
pplication of a self-aligning "COMPO ы ⸗ 1. Extreme quietness 
bearing in an electric fan, accurate dimension- bearings and parts — put them to work in Lm q : 
ing permits extremely close running clearances, ' 2. Efficient self-lubrica- 
essential for quiet operation your product! tion 
For the latest line-up of stock sizes of 3. Low installation cost 


4. Low operating and 
maintenance cost 


Method of Lubrication “COMPO” bearings, write on your company 
The lubrication principle used in 


“COMPO” and. “POWDIRON” letterhead. Consult our Engineering 5. High load capacity а 
limi : i : Department on special requirements es 
eliminates any  noise-producing Ы MM 6. Low unit cost 
metal-to-metal contact between for bearings or parts. HEARINGS 

moving parts. When the machine i : 

is at rest, oil is stored uniformly Send for this FREE Booklet 

throughout the capillary structure 

of the bearing or part. When the 

machine starts, oil is instantly fed 

to the surface from the microscopic — 
pores, thus maintaining a constant *POWDIRON* 
oil film. ^s 
Recommendations on *COMPO" : pee 
and “POWDIRON” bearings and 

parts for specific applications may 

be obtained from manufacturer, ` 

Bound Brook Oil-Less Bearing ESTABLISHED 

Company, Bound Brook, N. J. 
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Twin Cylinder Gasoline 


On the market now is 2 hp, twin cylinder gasoline engine 
with a vertical shaft drive. The manufacturer states that 
by using aluminum extensively in its construction, he has 
been able to reduce its weight by 20 Ib as compared with 
other gasoline engines of similar power. Among its other 
features is mist-type lubrication that minimizes oil seal 
leakage and lubrication failure. The crankshaft is induction 
hardened, the connecting rods are bearing bronze, and ball 
used throughout the engine. It has full car- 
buretion and a high voltage magneto. The cylinder bore is 
1g in. and the piston stroke is 1g in. The engine can be 
operated at angles up to 45 deg from the vertical axis 
When it is to be used in this manner, the manufacturer will 
furnish a carburetor adapter 

The engine measures 14} in. across the cylinders, 13 in. 
from the top of the gasoline tank down to the end of the 
shaft, and 11$ in. from front to back. The output shaft 


bearings are 


continued 


$5 89 
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Engine is Light Weight 


is § in. in dia and projects 11/16 in. beyond the housing. 
The whole unit weighs 183 Ib. 

To increase its versatility for mounting with other units, 
there are available for use with the engine a number of 
adapter flanges which are assembled to the engine crank- 
case with four screws on a 3 in. bolt circle diameter. One 
of these (shown in the photograph) is a housing to en- 
close a governor. It provides an outboard bearing that 
supports the shaft at a point which is beyond the governor 
and near the coupling through which the shaft transmits its 
power. Another is a flange which has mounting bolt holes 
on an 8 in. dia circle. A third is the NEMA flange by 
means of which the engine can be used in place of those 
direct connected electric motors whose frames range from 
i3 to 49 in size. 


Power Products Corp., Grafton, Wis. 


Circle No. 27 on Reader Service Card 


IMPREGNATING VARNISH, be- 
sides being oil resistant, does not crack 
upon exposure to temperatures down 
to —70 F. The dielectric strength of 
1/16 in. thick coating is 500 v per mil, 
and at 60 cycles its dielectric constant 
is 3.3, its power factor is 0.016 and 
factor is 0.05. This product 
remains stable when stored in a cool 
place for 4 months, and its pot life 
after mixing is at least 24 hr. Frederick 
S. Bacon Lab., Watertown, Mass. 
Circle No. 28 on Reader Service Card 


its loss 


HIGH POWER RELAY with a power 
amplification of 10,000 is of the mer 
cury plunger type. It employs an ener- 
gizing coil in a resonant circuit so that 
the external contact need carry only 
sufficient power, the equivalent of 8 
ma a-c at 100 v, to detune the circuit 
Load rating is 35 amps at 115 v, 30 


184 


amp at 220 v or 20 amp at 440 v with 
virtually unlimited inrush current. 
Ebert Electronics Corp., 185-09 
Jamaica Ave., Hollis 7, L. I, N. Y. 
Circle No. 29 on Reader Service Card 


SOLDER brings together a rosin flux 
with virgin metals to make a combina- 
tion adapted to solder connections 
where corrosion is a factor. The ac- 
tivating agent gives a vigorous fluxing 


action to the rosin. It speeds the solder- 


ing operation but is destroyed during 
it leaving only the rosin. Readily sol- 
dered are such metals as brass, zinc, 
and nickel and cadmium plated sur- 
faces. Anchor Metal Co., 87 Walker 
St, New York 13, N. Y. 

Circle No. 30 on Reader Service Card 


STAINLESS STEEL BELLOWS are 
hydraulically formed in sizes ranging 


from 7/16 to 263 in. in dia. Their 
flexibility, strength, corrosion resist- 
ance, and leakproof qualities make 
them suitable for applications involv- 
ing the control of temperature and 
pressure, shaft sealing, steam traps 
and hydraulic movement. Clifford Mfg. 
Co., Waltham, Mass. 


Circle No. 31 on Reader Service Card 


MOTOR STARTER equipped with an 
indicating light to show when the 
motor is running is a manually oper- 
ated double pole switch with ratings 
up to 1 hp at 250 v a-c or d-c. Housed 
in a die cast aluminum enclosure which 
is Bonderized and finished in gray 
enamel, the device has quick-break 
action and positive bimetallic overload 
protection. Westinghouse Electric 
Corp., Box 2099, Pittsburgh 30, Pa. 
Circle No. 32 on Reader Service Card 


CONTINUED ON PAGE 186 
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57 weight 10 pounds, 
. 
increasing the 
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beam. Cost $2. 


the ACTUAL 
YIELD 


Original Construction: 
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Simplified with 
. Costs only 71¢... 


weighs only 7 pounds. 
the IMMENSITY 
of the POSSIBLE 
turns out to be a 
COST REDUCTION 
OF 72% 


Present Design: 
welded steel.. 
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NEW COMPONENTS 


Electrical 
Conduit is Light 
And Flexible 


Because less metal is used, this elec- 
trical conduit is claimed to be lighter 
and more flexible than the other 
similar type. Moreover, it is said to 
afford more uniform shielding and to 
provide better resistance to damage 
from moisture, flame, oil spray and 
fungus. 

An inner tubing made of longitud 
inal fiberglas yarns interwoven with 
aluminum strip transverse tape is 
coated with a moisture and oil-resistant 
and flame-retardant lacquer in which 
has been incorporated a fungicide 
Around this is laid a spiral wrapping 
of flame-retardant aluminum foil. The 
outer shielding is a braided aluminum 
alloy wire jacket. 

This conduit is expected to find 
usage in applications involving high 
frequency currents such as aircraft radar 
equipment and automotive radio in 
sulation. 

National Electric Products Cort 
Fulton Bldg., Pittsburg P. 


— MATERIALS 


Nominal 
Size [o fit O. D. 
(I D AN Ferrule +0.005 
in Cat. No in 


AN 3050-3 345 
AN 3050 
AN 3050 
AN 3050 
AN 3050 
AN 3050 
AN 3050 
AN 3050 
AN 3050 
AN 3050-2 
AN 3050 
AN 3050 


ooo 


$32 
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Circle No. 33 on Reader Service Card 
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Load for 
Bending 
LD Test Load 
+0.005 max. max. min. 


in in. Ib Ib 


Bending 
Radius 


Inside) 


Yield 


50 


/5 


2 
ans 


55 
100 
105 
110 
120 
160 
190 
225 
265 


335 
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Centrifugal Pumps Serve High Pressure Units 


Ready 
such as boiler feed, pipe line and re- 
finery pumping is a line of multi-stage 
centrifugal pumps for pressures up to 
1,200 psi, temperatures to 650 F and 
capacities from 125 to 1,600 gpm 


tor 


high-pressure services 


They are built in 3, 4, 5 and 6 in 
sizes and have from 3 to 9 stages 

The features of this desien are its 
cylindrical-bore, horizontally-split cas 
ing and its compact, unit-type rotor 
assembly composed of the shaft, im 
pellers, and channel rings. These chan 
nel ring sections contain the multiple 
volutes and fluid passages as well as the 
renewable wearing parts for each stage 
The entire rotor assembly can be re 
moved from and installed in the 
smooth-bore casing. 

The pressure differential between 
successive stages in the pump is sealed 
by corrosion-resistant cast-iron or alloy- 
steel piston rings around the outer 


diameter of the channel rings. These 
hydraulic-type step-seal rings have a 
metal-to-metal fit with the casing and 
are sized to be under correct compres- 
sion when it is bolted together 
Multiple-volute design assures a bal- 


Circle No. 34 on Reader Service Card 


anced rotor. Axial thrust is counter- 
acted by a hydraulic balancing drum. 
The drum forms the only high-pressure 
breakdown and is accessible through 
the discharge stuffing box extension. 


Ingersoll-Rand ¢ Phillipsburg, N. J. 


CONTINUED ON PAGE 188 
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all under one roof 


Van Huffel designs and builds the forthing dies . . . 
in addition to cold forming in continuous lengths: Welded, 
Lock Seam, Open Seam and Butted Tubing; Shğpes, Mouldings 
and sections in Hot or Cold Rolled Steel, Stainless Steel, 
Copper, Brass, Bronze, Aluminum, Zinc, etc. im gauges up to 
5/16 inch all to your exact specifications. 


И 


7 
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х 


rm 


TUBE CORPORATION - WARREN: OHIO 
miL 


Write today for illustrated brochure METAL SHAPES e TU BING 


showing the wide range and diversified 
application of Van Huffel Shapes and Tubing. Welded - Lock Seam‘ Open Seam Butted 
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Oscillograph Design 


Announced recently is a oscillograph for recording phe- 
nomena during mobile and airborne operations. The aim 
of the manufacturer has been to arrange its components 
so that it will be easy to operate and maintain. To fur- 
ther this objective, the paper supply and take-up magazines 
are combined in a single, detachable, daylight-loading unit. 
The paper is driven by a friction rubber roller, which, 
in turn, is driven by a governor controlled electric motor 
through a variable speed transmission. This has resulted 
in a jam-proof system of paper progression, it is claimed. 
The galvanometer inputs, which are electrically isolated, and 
the power connectors are located on the back of the unit. 
This permits installation in small confines as there are no 
protruding cables or connectors on either side. 

All controls and switches are located on or near the front 
of the oscillograph. Individual switches are provided for 
power, timing, trace viewing, scanning, and automatic or 
manual recording. A meter is provided for monitoring 
both power source and lamp voltages. A calibrated dial 
is mounted on the front of the unit for selecting paper 
speeds from a fraction of an in. to 75 in. per sec. The lamp 
voltage varies automatically when the paper speed is 
changed. The automatic record length control is located 
on np of the oscillograph. Record lengths up to 60 in. 
may be selected for predetermined recordings. 

Full-width timing lines are photographed every 0.01 sec, 
with each 0.1 sec line heavier for facility in counting. These 
lines are obtained by means of a temperature-compensated 
fork which controls a glow tube. This type of timing sys- 
tem eliminates the problem of motor “hunting” or complete 
failure when subjected to sudden accelerations. The timing 
accuracy is 0.01 percent, and is not affected by temperature. 
For slower paper speeds, the 0.01 lines may be removed 
by a toggle switch, leaving only the 0.1 sec lines. 

A smaller model of the oscillograph, which is designed 
for recording phenomena during accelerations 'up to 20 g’s, 
is also available. It finds its use in instrumentation problems 
where space limited as in parachute ejection tests, and 
torpedo and missile studies. 


Century Geophysical Corp., Tulsa, Okla. 


ALS AND 


PARTS 


Simplifies Operation 


continued 


LARGE MODEL of the recording oscillograph has a paper 
speed ranging from a fraction of an in. to 75 in. per sec. Magazine 
can accommodate paper or film eight in. wide by 200 ft long. 


SMALL MODEL has a paper speed which can be selected from a 
range lying between two in. to 12 in. per sec. The capacity of 
the magazine is paper or film 3{ in. wide by 50 ft. long. 


Circle No. 35 on Reader Service Card 


Electric Motor With Built-in Fluid Coupling Cushions 


Shock and Reduces Starting Current 


By ingenious design Reuland Electric engineers have 
succeeded in incorporating a fluid coupling into their stand- 
ard electric motor frames. Thereby all the advantages of 
a fluid-coupling drive, such as low starting currents, cushion- 
ing shock oh and taking care of jamming, are obtained 
in an electric motor that requires no additional space. 

When used for driving conveyors, extractors, crane hoists, 
winches and similar high starting torque machines, these 
"Fluid-Shaft" motors accelerate the load smoothly, thereby 
avoiding high starting currents. In many applications this 
permits a lower rated motor than would be required for a 


direct drive and avoids the need to overmotor. 

In addition to smoother starting, the ""Fluid-Shaft" motors 
are not affected by jamming or shock loads; the coupling 
simply slips under such conditions. 

"Fluid-Shaft" motors can be mounted vertically or hori- 
zontally, and are also available with NEMA flange- and 
face-type end bells. For additional data such as ratings, 
speed-torque curves, dimensions and construction features, 
write the manufacturers using the reader service card. 


Reuland Electric ( Alhambra, Calif. 


Circle No. 36 on Reader Service Card 
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Glass that 
Solders to Metal 
Solves an 


Engineer S 


Scaling 


Problem 


Gas and water meter windows once posed a 
tough little engineering problem—how to get an 
airtight seal between the window and the metal 
frame. The answer was found at Corning in 
PYREX brand glass windows with metallized 
edges which can be soldered directly to the meter 
housing. This results in a hermetic seal, eliminat- 
ing danger of leakage, reducing corrosive action 


and preventing condensation inside the meter. 


Metallized glass offers any engineer opportunities for new product devel- 
opments. The integral contact of the fired-on metal with the glass makes 
glass-to-metal seals as easy as metal-to-metal. And when you use PYREX 
brand glass you get the added advantages of chemical stability, and high 


thermal shock and corrosion resistance. 


Hermetically sealed windows are but one application. In the field of 


electronics, high frequency inductances, bushings and capacitors, this same S i i 
| 1 i Send today for the bulletins 


principle is applied. Perhaps you have a problem that can be solved by берии — 

ч cial Glasses" and "Design and 
this development or one of the thousands of Corning's glass compositions. Manufacture of Commercial 
Glassware." They arc yours for 


It will pay you to investigate. the asking 


CORNING GLASS WORKS CORNING GLASS WORKS, Dept. PE-1, Corning, N. Y. 
CORNING, NEW YORK Please send literature checked 


© “Properties of Selected Commercial Glasses.” 
C] "Design and Manufacture of Commercial Glassware 


Corning meant research x Fag NAME TITLE 


COMPANY 
1851 • 100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL * 1951 
Technical Products Division: Laboratory Glassware, Signalware, Glass ха. 
Pipe, Gauge Glasses, Lightingware, Optical Glass, Glass Components CITY 


ADDRESS 
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Low in Cost — Small in Size — Depe ndable 
in Performance — AC or DC 


For industrial 
smoke detectors 


"С 


——— ер. 


For television 
screen enlargers 


POSSE TEESE EEE EE EEE ESE EEE EE EEE HEHE EES .. 


street lighting control 
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jet aircraft 
preheaters 


\ — For radio 


transmitter panels 


EIIIIIIII 


For auxiliary 
gos engine 
generators 


For automatic 
furnaces 


N ADDITION R-B-M General 

Purpose Relays are used on 
X-Ray тч permanent 
wave mac 
ers, automotive radio tele- 
phone communication equip- 
ment, vending machines, coin 
operated phonographs and 
many other applications. 


ines, wire record- 


What is your relay problem? 
Write Dept. C-Ttoday for Bulletin 570 


R-B-M DIVISION 


ESSEX WIRE CORP. 


Logansport, — 
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New Parts and Materials 


Differential Pressure 
Actuates Switch 


Marketed recently is a switch which 
is actuated by the difference between 
a reference pressure and a variable 
pressure. The circuit can be made or 
broken at any pre-set point within 
the adjustable range on an increasing 
or decreasing pressure difference. 

The two components of this unit are 
a single pole, double throw snap-action 
switch rated for both a-c and d-c cir- 
cuits and the actuating pressure di- 
aphragm. Both the «nih pressure 
port and the reference pressure port 
have 4-27 internal threads. The elec- 


trical connection is through a 4 in. 
conduit connector. Sealed by O-rings 
the unit is three inches in diameter, 
about four inches long, and weighs 
12 ounces. It should be mentioned 
that air or an inert gas must be used 
because the switching element is in 
contact with the reference pressure. 
Applications include maintenance of 
the liquid level in a tank with respect 
to surface pressure on the liquid, the 
sensing of a pressure difference in 
blower, ventilating, and heating ducts, 
and the maintenance of a constant pres- 
sure in a system with respect to a ref- 
erence presure other than ambient. 


Barksdale, 4905 Santa Fe Ave., 
Los Angeles 58, Calif. 


Circle No. 37 on Reader Service Card 


Belting Assures 
Stretch Resistance 


Now being produced is a flat belt- 
ing which consists of a layer of rayon 
tire cords cemented between two layers 
of leather. The rayon tire cord is said 
to insure stretch resistance. The belt 
can be scarfed and made endless, or 
belt fasteners or lacing can be used. 
It is claimed that the use of this belt 





SALES OFFICES: NEW YORK 


@ Bud Radio, Inc., Cleveland, Ohio, solved 
two troublesome problems in the manufac- 
ture of these plug-in coils for radio trans- 
mitters by changing the coil base to Koppers 
Polystyrene 8X. 

“We have found Koppers Polystyrene 
especially suited to our purpose,” says A. N. 
Haas, company president. “We no longer 
have the problem of breaking or cracking 
that was all too common with a porcelain 
base. 

“In addition, we find that the problem of 
bent or distorted pins has been completely 
eliminated. With a porcelain base, it was 
necessary to spin the pins in the base. But the 
use of Koppers Polystyrene permits them to 
be molded into the base.” 


Base of this plug-in coil is injec- 
tion molded from Koppers Poly- 
styrene 8X. Manufacturer: Bud 
Radio, Inc, Cleveland, Ohio. 
Molder: Nylon Molded Products 


Corp., Cleveland. 


Excellent electrical properties, low cost, 
light weight and good moisture resistance are 
other advantages of Koppers Polystyrene in 
this particular application. 

No matter what you are making, it will pay 
you to investigate the economy and mold- 
ability of Koppers Polystyrene. 


Koppers Polystyrene has made Many Products Better and Many Better Products Possible. 


KOPPERS COMPANY, INC., Chemical Division, PITTSBURGH 19, PA. 
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New Parts and Materials continued 


Nicholson Makes — 
increases machine output, reduces 


down time, and decreases maintenance 
reeze-Erooi 5team iraps| -- 


In the woodworking industry, this 
for Every Plant Use | type of belt is adapted to the sideheads 
A and the top and bottom cylinders on 
Because they drain completely when cold, these four types of Nichol- pu^ coe -— moulders. Bj 
son steam traps are positively freeze-proof. Can be freely installed E — —— > 
duces cutter marks on the finished 

outdoors. Universally recommended for use 


ош ' work. 
in lines which need not be in continuous use In the textile industry, these belts 


during cold weather, because they are | may be used on strippers and as the 
freeze-proof and because their 2 to 6 eccentric belts of cards where a straight 
times average drainage capacity results in а MA HEN та мр" 
minimum hest-up time. The long periods of time is required to 
— keep up the output speeds. They are 
non-air-binding feature of also suited to a Rockwood or pivoted 
Nicholson traps TYPE A base drive for the same reasons. This 
also notably fa- rayon insert type belt is satisfactory 
cilitates steam too on spinning frames where the belt 
— is shifted frequently and where the 
шалы г Four types: size low stretch characteristic can effect an 
. l4" to 2"; press. improvement in total machine produc 
to 225 Ibs. tion over a period of time. 
TYPE AU BULLETIN 450. The cone drives of paper machines 





TYPE AHV 


| which have needed three ply belts to 

HIGH-PRESSUR ATS— Stoinl 4 Py 
or plated I Welded: ت‎ —— stand up under the constant rubbing 
for operating mechanisms and as tanks or vessels. against the shoe or belt guide can 
2-day delivery. BULLETIN 650. be replaced with this rayon-insert end- 
da less belt. In some cases a narrower 
№. Н. NICHOLSON & CO., 200 Oregon St., Wilkes-Barre, Pa. belt will be found to give more ac- 
curate speed control on the tapered 
cones. When used with motor drives 
equipped with automatic tension or 
pivoted bases the rayon- insert belt 


оше | is said to protect the tension-controlling 
e Р function of the base 


e o! T Е ee It is said that operators of metal 


— | planers will find one of these belts 
FOR s 3 p s 1 $ 


improves the performance of the 


— * = — ES ! planer, particularly on the reversing 


, bed where it is desirable to reverse 
ir- Cooled- ' каш * the bed as fast as possible in order 
thir- E =. to get the maximum number of strokes 
Р : М, per hour. The belt is suitable for 

ENGINES 1 | grinding operations where the speeds 


are high and where the pitch line must 
be controlled to maintain uniformity 
of speed at the spinning wheel periph- 
y ry over long periods of time. 
—— outstanding leader in this field. | ery ¢ бв еге и Co., 30 Ferry St 
3109 h | М ex — 
dii Because constant engineering effort and manufacturing skill are | New York, N. ¥ 





As a potential or present user of internal combustion engines, 
you will readily recognize the advantages of dealing with an 


applied entirely to the improvement and large volume produc- Circle No 
сете tion of WISCONSIN HEAVY-DUTY AIR-COOLED ENGINES, in a 
7 to 13 hp complete, all-purpose power range, you have the best assurance 

not only of dependable power units ideally suited to your power 


applications but, of equal importance . . . you have, here, the High Frequency 


world's most dependable source of supply both for engines and 2 2 
— — Insulating Phenolic 


. 38 on Reader Service Card 


Supporting this endeavor are key distributors of impressive rec- Available now is a paper base, tan 

ognition in the territories they serve, and a staff of competent | colored, phenolic laminate for high fre- 

Wisconsin Motor Corporation field men, in close liaison between quency electronics applications. This 

factory and customer. Your best interests are our primary interest. | material it is said, combines high in- 

sulation resistance with excellent phys- 

ical properties. These properties аге 

WISCONSIN MOTOR CORPORATION retained through repeated cycles of 
PSAP LY CAPE TR OE NES E EI oP heat and humidity. 

eoe табы terc qum Tests at room condition showed 

tihin: FEE ee dh that insulation resistance is 1,000, 
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Jal OTISCOLOY High-Strength Steel 
INCREASES PAYLOAD.... SERVICE LIFE 


of FRUEHAUF Truck Trailers 


Trailer frame nearing completion at 
Avon, Ohio. Fruehauf gets added 
strength and rigidity less dead- 
weight with J&L Otiscoloy 


J&L OTISCOLOY High-Strength Steel Helps FRUEHAUF Save 
800 Ibs. Deadweight in Trailer Chassis and Body Frames 


Fruehauf Corporation of Detroit, 
Michigan, world’s largest builders of 
truck trailers, uses J&L Otiscoloy and 
other high-strength steels for rub rails, 
square tubing, cross members, floor 
channels and strips in its tandem axle 
trailers 
The reasons 

* In all applications J&L Otiscoloy can 
be used one or two gauges lighter than 
mild steel with no loss in strength— 
enabling Fruehauf to save 800 Ibs. 
dead-weight per unit. 

* Also Otiscoloy saves steel 
goes further than mild steel. 
* Otiscoloy has 4 to 6 times greater 


one ton 


rust resistance than mild steel. 
* Otiscoloy resists fatigue longer than 
mild steel. 
* Otiscoloy rub rails and floor strips 
withstand severe loading and unload- 
ing abrasion better than mild steel. 
The result—Fruehauf customers get 
. carry less 
deadweight . . . haul bigger payloads. 
J&L Otiscoloy meets today's demands 
for a high-strength, corrosion- and fa- 
tigue-resistant steel that is readily weld- 
able and easily fabricated. 
J&L Otiscoloy retains its strength 
throughout welding and fabricating op- 
erations without further heat-treating. 


trailers that last longer . . 


J&L OTISCOLOY — The modern transportation steel 
JONES & LAUGHLIN STEEL CORPORATION 


From its own raw materials, 
J&L manufactures a full line of 
carbon steel products, as well as 
certain products in OTISCOLOY 
and jJALLOY (Ai-tensile steels). 
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PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES • STRUCTURAL SHAPES * HOT AND COLD 
ROLLED STRIP AND SHEETS ° TUBULAR, WIRE AND TIN MILL 
PRODUCTS « ‘‘PRECISIONBILT’’ WIRE КОРЕ • COAL CHEMICALS 


It can be welded or flame cut, formed 
hot or cold, and worked by any standard 
metal-working process. 

Steel users have found J&L Otiscoloy 
the ideal steel in such applications as: 
Ships, Barges, Railroad cars, Trucks, 
Street cars, Motor buses, Mine cars, 
Shovel buckets, Concrete mixers, and 
Earth moving Equipment. 

If your steel requirements include 
high strength with minimum weight, 
resistance to corrosion, abrasion and 
fatigue—plus workability—it will pay 
you to send: for the booklet about J&L 
Otiscoloy, the modern transportation steel. 

Fill in the coupon today. 


Jones & Laucuiin Steet 
CORPORATION 

409 Jones & Laughlin Building 
Pittsburgh 30, Pa 


Please send me your free booklet en- 
titled: “The Transportation Steel.” 


COMPANY 





This Bobbin Type 

is supplied to clock mak- 
ers: Some use 372, 
others may specify 382 
or 402 wire; Deep wax 
or lacquer impregnation; 
enamel, formex, or ny 
lon wire insulation. At 
Coto, it is usual to work 
to close tolerances. 


COTO-COIL/ 
3 lds Them) 


When you need electrical coils, why 
not take advantage oí 34 years of ex- 
perience, engineering competence, and 
modern production facilities. Coto coils 
are built for you, to your specifications. 


COTO-COIL 


COMPANY 


COIL SPECIALISTS SINCE 1917 
65 Pavilion Avenue 
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Providence 3, К. 1. 


New Parts and Materials continued 


000 megohms, and that at 1 mega- 
cycle the power factor is 0.028, the 
dielectric constant is 4.4 and the loss 
factor is 0.13. As for its mechanical 
characteristics, the material has a 
tensile strength of 19,500 psi in the 
main direction and 14,500 psi in the 
cross direction while its flexural 
strength is 23,000 psi in the main di- 
rection and 18,000 psi in the 
direction. After 24 hr immersion its 
moisture absorption is 0.38 percent 
and its center expansion is 0.0001 in., 
its edge expansion being 0.0002 in 
When heated to temperatures of 200 
F to 250 F, the material punches read- 
ily into intricate shapes. Sheet sizes 
are 36 in. wide by 36, 42, 59, or 72 
in. long Sheet thicknesses have 
NEMA tolerances, but close tolerance 
sheets can also be furnished. 

1 2775 Lake St 
Melrose Park, Ill 


39 on Reader Service Card 
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Circle No 


Camera Operates in 
Wide Environment Range 


A data recording camera of the 35 
mm motion picture type has been en- 
gineered to function throughout a wide 
range of environmental and operational 
conditions. Tests with it have been 
made at temperatures ranging from 

60 F to 4-160 F, at accelerations up 
to 12 g, and at altitudes from 0 to 
60.000 ft. 

Features include remote selection of 
from four to 16 frames per sec, with 
constant exposure rate regardless of 
frame speed. Additional 
are made for single frame operation, 
triggered either manually or by inter- 
valometer. Integral counting circuits 
afford a remote means of making frame 
identification The data camera 
mounts interchangeable Mitchell mag- 
azines of 400 ft or 1,000 ft capacity 


prov isions 


cross | 


80 E Exchange St 
ALBAMY, NEW YORK 
er Spat Sup 


344-344 eed. 
ALLENTOWN, PENNSYLVANIA 


& 
bod 
LOTTE. WORTH CAROLINA 


CO(UM8US. OwO 
DALLAS TEXAS 
DAYTON. ONIO 

a , eron B-d 
DENVER, COLORADO 

extern Belting & Pachng C 
DES MOINES, IOWA 
omon MICHIGAN 


tVANSYILLE INDIANA 
GREENSBORO NORTH CAROLINA 
HAMILTON ONTARIO 

MARTFORD, CONNECTICUT 
WOUSTON TEXAS 
INDIANAPOLIS INDIANA 
JACKSONVILLE FLORIDA 
KANSAS CY, mISSOUR 
кмохуни TENNESSEE 
tancasten "PENNSYLVANIA 
LONDON ONTARIO 


LONG ISLAND CITY, NEW YORK 
i C bigos & 
LOS ANGELES, CALIFORNIA 


LOUISVILLE, KENTUCKY 


^ ^ 
MEMPHIS, TENNESSEE 


LEANS, LOUISIANA 
» Co. 
2375 Tchowptodes S 
NEW YORK, NEW TORK 
Cone! $+ 


inc, 202 Conme St 
CALIFORNIA 


PENNSYLVANIA 


W Hunting Pork Ave 
Work 


oming & 164 Sts 
^ 


ST. LOUIS, MISSOURI 
Mirgh chy. & 

SALT LAKE CITY, UTAN 

be arxeo & Svppiy С 


CISCO. CALIFORNIA 
cong 


wes 

SAN JOSE, CALIFORNIA 

SEATTLE, WASHINGTON 
4 


SPRINGP MASSACHUSETTS 
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Unique labyrinth seal automatically controls the 
correct amount of lubricant and prevents blow- 
ing out of seals. Keeps in lubricant while it 
keeps out dirt. 
ENUINE BOSTO! 2 ITY IRON 


USIN. 


Rigid, one piece, precision machined; providing 
a solid mounting in any position. 
SELF ALIGNING! 


Spherically ground outside bearing surface 
automatically aligns itself in the Boston Gear 
iron housing. This means accurate alignment of 
shafts — quick mounting, easy installation. 


4 


Precision ground chrome alloy ball bearings 
and Mirror-Finished bearing steel ball races 
assure smooth, quiet running and long life. 


Over 70 years of experience and the most 
advanced tools and inspection equipment known 
to the industry. 
\ ARBY TOCK! 

BOSTON Gear PILLOW BLOCKS and 
FLANGED CARTRIDGES are stocked by eighty 
experienced, competent Authorized Boston Gear 
Distributors — one near you. 
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BOSTO 
PILLOW BLOCKS 


SAFETY-VENT-SEAL 


WRITE FOR BOSTON 
GEAR CATALOG NO. 55 


lt contains complete information on 
BOSTON Geer Pillow Blocks and over 
4500 stock items of quality power trans- 
mission equipment. 
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Manufacturing Company 
Division of Associated Spring Corp. 
Corry, Pennsylvania 
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New Parts and Materials continued 
for loading standard 35 mm motion 
picture film 

Recommended lenses are situated in 
a focus-calibrated mount and have been 
selected for sharp definition, high 
resolution and light transmitting qual- 
ities. A precision dovetail mounting 
slide is provided to insure exact camera 
indexing during removal and replace 
ment. 

Fairchild Camera and Instrument Corp 

53 W. Union St., Pasadena 1, Cali 


Circle No. 40 on Reader Service Card 


Control Valve Has 
Die Cast Body 


In production now is an air control 
valve with a shock resisting, high ten 
sile, zinc alloy die cast body. It has a 
sliding stem which moves through a 
series of packers by means of which 
the air can be sealed in "on" or "off 
positions without metal seats. The 


valve can be packed without disturb- 
ing pipe lines, and the standard pipe 
area through the valve permits an un- 
restricted flow of air without loss of 
pressure. Cylindrical ends, stem pack- 
ing spreaders, flange end bearings and 
springs are interchangeable. These 
knob-operated, two way and three way 
valves come in two pipe sizes, } in. 

and $ іп. 
W'alvair Corp., 454 Morgan Avenue, 
Akron 11, Obio 
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Finish Stands Up at 1,000 F 


Research has produced a silicone 
base aluminum finish which has with- 
stood temperatures up to 1,000 F over 
protracted periods of time without 
surface breakdown. Its properties of 
temperature stability, inertness and 
water-proofness are due to the fact 
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MADE TO YOUR EXACT 
SPECIFICATIONS — 


Depend on Disston for Custom 
Steel Parts! Made to your blue- 
print requirements from Disston 
Specification Steels. Can be any 
products which are made from 
flat steel, machined, hardened, 
and tempered . . . for cutting or 
for resisting abrasion. Facilities 
include abilities to grind plates 
up to 100" long, 65" wide; cir- 
cular work from 1546” diameter to 
36” diameter. Special sizes, bev- 
elling, edging, polishing to order. 
Write, outlining your problem. 


cux HENRY DISSTON & SONS, INC. 


168 Tacony, Philadelphia 35, Pa., U.S.A. 


Canadian Factory, Toronto 3, Ont. 


FREE BOOKLET! 


The story of Disston Custom Steel 
Parts. Contains complete informa- 
tion on the Disston Custom Steel 
Parts Plant and Facilities- -illus- 
trates and describes typical replace- 
able heat-treated steel parts. Special 
section contains valuable how-to- 
order information. An indispensable 
reference book for the engineer 
designer, purchasing agent. FREE 
write for it! 





"Feathers are all right on birds 
and even on Indians — on them 
they look good and serve a useful 
purpose. But feathers don't even 
look good on tracing cloth, and 
what's more they don't belong 
either. Thanks to my unique fibre 
surface, I am always free from 

feathers despite repeated erasures. Yes, sir, work 
is faster and cleaner when you're working on 
MicRO-WEAVvE." 


Micro-Weave exceeds all specifications 
in minute perfection of weave — in 
transparency — in better blueprints — 
in longer life. Test Micro-WEave on 
your drawing board. Send for generous 
sample. 


THE HOLLISTON MILLS, INC. 


NORWOOD, MASS. 
NEW YORK PHILADELPHIA CHICAGO 
Mic k&o-Mr av d icke 11 





MILWAUKEE - 
WROT WASHERS 


WASHERS 
..- Competitively Priced 


Large volume production, the most advanced 
methods and facilities, plus more than 60 years 
of continuous experience in the manufacture of 
Washers, are factors that enable us to offer you 
top quality washers and stampings at competitive 
costs. Over 22,000 sets of dies for making 
Washers of every type (Standard and Special), 
from every type of material, for every purpose, 
in any finish. STAMPINGS of all descriptions; 
Blanking, Forming, Drawing. Submit your blue- 
prints and quantity requirements for estimates. 


WROUGHT WASHER 
MANUFACTURING CO. 


The World's Lorgest Producer of Washers 


2213 S. BAY ST., MILWAUKEE 7, WISIS 


£ , 
TRACING C 


LOTH 





New Parts and Materials. . .. . . continued 


that it is one of a number of organo- 
silicone oxide polymers which are built 
upon frameworks of silicone and 
oxygen atoms similar to those existing 
in sand, glass, and other mineral 
silicates. 

This finish, after proper reduction, 
can be applied by spray, dip or brush. 
The recommended film thickness is 
one mil, but a film of at least one and 
4 mils is essential where weathering 
is a major factor. Applications in- 
clude oil burners, gas burners, mufflers, 
tail pipes, exhaust stacks, chimneys, 
motorcycles and engines 


Midland Industrial Finishes Co., 
Waukegan, Ill. 


Circle No. 42 on Reader Service Card 


Booklet Provides 
Handy Data 


This varnished stiff cardboard book- 
let of 12 pages eliminates searching 
through large handbooks for constantly 
needed information. It has a color 
index, and type sizes and the use of 


ws 
CAN STANDARD ecu 
— 


— 


ттт ттуу үт т т тото то үч уу 


several colors are designed to make the 
booklet easily readable. It is 44 in. 
by 64 inches in size and, being wire 
bound, can be folded double. Exam- 
ples of the data are tap and clearance 
drill sizes for screws, formulas for 
trigonometric solution of triangles, 
dimensions of taper pins, and formulas 
for areas and volumes 
General Design Co., 
1200 Commercial Trust Bldg., 
Philadelphia 2, Pa. 


Circle No. 42 on Reader Service Card 
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another 
good product 


made better 


" SPONGEX 


cellular rubber 


Spongex Cellular Rubber Lining Makes Electrical Wiring Safer 


Easier to Install And Service 
4 


Electrical wiring failure may be a temporary annoyance . . . 
or a costly stoppage on a production line. It’s just a matter of 
where and when it occurs. 

To prevent wiring failures Monadnock Mills, San Leandro, 
California, a subsidiary of United-Carr Fastener Corporation, 
designed and produces a line of wire harness bands featuring a 
lining of Spongex cellular rubber. Spongex lining, an excellent 
insulator, holds each wire securely in place, yet cushions 
each to prevent chafing. 

For easier quicker installation and servicing, the resilient 
Spongex lining permits the addition or removal of a limited 
number of wires without changing the band size. 


Spongex versatility As a material, Spongex cellular rubber possesses great versatility. 
It can be made as hard as wood—or as soft as a powder puff. 
Its cells can be porous or airtight. It readily molds, extrudes or 
die-cuts to shape. It can be molded to encase a metal part, 
even molded with an outer skin of hard rubber. It can be secured to 
most any surface by adhesives, or attached by mechanical means. 


If you have a vibration, insulation, cushioning, gasketing, 
sealing or sound dampening problem, consider Spongex. 
Write us about it. . . we welcome new problems. 


l'echnical bulletin on Sponge Rubber available upon request. 


The World's Largest Specialists in Cellular Rubber 
SHEETS e CORDS e TUBING œ STRIPS © MOLDED, EXTRUDED OR DIE-CUT SHAPES AND FORMS 


THE SPONGE RUBBER PRODUCTS COMPANY 


402 Derby Place, Shelton, Connecticut 


Propuct ENGINEERING — January, 1951 199 





For copies of catalogs described here circle 


corresponding number on Reader Service card. 


(44) GKEASES FOR BEARINGS— 
Master Lubricants Co. Bulletin, 4 
pp. Contains a chart which lists the 
working penetration, melting point, 
low operable temperature and the uses 
for each of the greases produced. 
Other descriptive matter about the 
greases are included. 


(45  BERYLLIUM COPPER —Beryl- 
lium Corp. Technical Bulletin 2, 2 
pp. Makes available case histories 
and technical data on two beryllium 
copper alloys. Tables show a compar- 
ison of the properties of these two 
alloys with those of other metals. 


(46) PROTECTIVE COATINGS — 
American Chemical Paint Co. Chart, 
2 pp. Lists the chemicals used for 
the surface treatment and the pro- 
tective coating of many of the com- 
mon metals. 


(47) ELECTRIC MOTOR LUBRICA- 
TION—U. S. Electrical Motors, Inc. 
Bulletin 1579, 4 pp. Describes the 
company’s method of lubricating the 
ball bearings of its motors and shows 
the advantages of this method. 


(48) RESEARCH LABORATORY 
Cook Research Laboratories, Div. of 
Cook Electric Co. Brochure, 48 pp. 
Briefly describes the background of 
the staff members and displays pho- 
tographically the facilities and the 
testing equipment available. 


(49) TURBOSUPERCHARGER — 
General Electric Co. Bulletin GEA 
5537, 8pp. Uses charts and other 
illustrative material to point out the 
advantages and describe the features 
of this turbosupercharger. 


(50) POLYVINYL MATERIALS 
B. F. Goodrich Chemical Co. Manual, 
16 pp. Tabulates the properties and 
describes each of these polyvinyl ma- 
terials. Fields of application such as 
extrusions, wire and cable, flooring, 
film and sheeting, coatings, and 
molded products are indicated, and the 
advantages to be derived from the use 
of these materials in those fields are 
pointed out. 


200 


(51) INVESTMENT CASTING — 
Microcast Div., Austenal Laboratories, 
Inc. Booklet, 16 pp. The precision 
investment casting technique which 
originated in 1929 is now being em- 
ployed to produce a wide variety of 
parts. Some of these are illustrated, 
and the economies resulting from 
the use of investment casting are 
explained. 


(52) IMPROVING SERVO TECH- 
NIQUES—Cook Research Labora- 
tories, Div. of Cook Electric Co. Bu'le- 
tin S-2, 33 pp. Discusses methods of 
improving the ability of a servo or 
automatic control to follow varying 
motion rapidly. There are no exact 
mathematical solutions known to this 
problem, but a graphical means is 
shown for analyzing the high speed 
operation of such devices. 


(53) EVANSTEEL — Chicago Steel 
Foundry Co. Bulletin, 8 pp. Included 
are tabulated data on the properties 
of this high strength nickel-chrome- 
molybdenum alloy steel, illustrations 
of parts made of Evansteel and a 
report from a testing laboratories con- 
cerning its tensile qualities. 


(54) PYRASTEEL — Chicago Steel 
Foundry Co. Bulletin, 12 pp. This 
chrome-nickel-silicon alloy steel main- 
tains its tensile strength properties at 
high temperatures. Applications 
where this property can improve 
performance or decrease costs are 
pictured and discussed. 


(55) NON-FERROUS CASTINGS— 
Universal Castings Corp. Catalog, 
16 pp. Among the casting materials 
in which this company deals are brass, 
aluminum bronze, manganese bronze, 
silicon bronze, nickel aluminum 
bronze, beryllium copper, and alumi- 
num. The properties of each are 
described, and there are illustrations 
of parts cast from them. Pictures and 
a running commentary trace the cast- 
ing process. 


(56) PRE-ASSEMBLED NUT AND 
LOCKW ASHER — Shakeproof, Inc. 
Catalog, 16 pp. Presents a fastening 


device in which the lockwasher is 
assembled to its nut but remains free 
to rotate. Its action, advantages and 
uses are illustrated. On the last page 
are data on types and sizes. 


(57) PATTERNS AND CASTINGS— 
Howard Foundry Co. Booklet, 72 pp. 
Provides a photographic display of 
pattern making, casting, and machin- 
ing operations that are required for 
the production of castings from alumi- 
num, magnesium, semi-steel, bronze, 
brass, and electric alloy steel. Tables 
show specifications and composition of 
all the types of each of the alloys. In- 
cluded is a section on the permanent 
mold casting process. 


(58) SELECTION OF PURIFIERS 
Centrifix Corp. Manual, 8 pp. A brief 
description of this firm’s purifiers is 
followed by several pages devoted to 
methods of calculating volume, actual 
flow, velocity, pressure drop and other 
quantities needed to select the proper 
capacity purifier equipment. Charts, 
diagrams, and illustrations accompany 
and help to explain the matter. 


(59) AUTOMOBILE MANUPAC- 
TURE — Automobile Manufacturers 
Association. Booklet, 48 pp. Portrays 
graphically the steps in the manufac- 
ture of an automobile from the initial 
plans to the delivery of the finished 
product. Some of the major problems 
encountered are brought out, and their 
solution is shown. 


(60) SYNCHRONOUS 
Electric Products Co. Bulletin B.44- 
200, 4 pp. Shown are a line of low 
speed synchronous motors available 
in ratings beginning at 20 hp and at 
speeds of 450 rpm and less. Features 
are explained with the aid of photo- 
graphs. 


MOTORS 


(61) PRECISION INVESTMENT 
CASTINGS—The Adapti Co. Booklet, 
4 pp. Describes the steps needed to 
produce both ferrous and non-ferrous 
castings by the lost wax process and 
points out other pertinent facts about 
castings produced by this method. 


(62) DYNAMIC PRESSURE MEAS- 
UREMENT — Electronic Associates, 
Ltd., Folder, 8 pp. Charts, diagrams, 
and photographs are used to explain 
this firm's electronic system of 
dynamic pressure measurement. 


(63) OIL MAINTENANCE—Sun Oil 
Co. Booklet, 18 pp. Facts on oil main- 
tenance, instructions for cleaning 
hydraulic systems and tips on oil 
testing and draining are presented. 
Included are trouble shooting charts 
which list the trouble, point out the 
cause, and tell what to do to correct it. 
Cartoon illustrated. 


(64) ROTARY SWITCHES—Electro 
Switch Corp. Catalog 1950-JR, 8 pp. 
Sectional, cutaway, and exploded 
views of the firm’s rotary multi-pole 
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FOR ALL TYPES OF BALL AND ROLLEB BEARINGS 4" BORE TO 120^ OUTSIDE DIAMETER 


BIG PRECISION GRINDER 


...catlls rz Вед 272221727 8 2727. ngo 


rn) 1 \ ША ТОА P e 


KAYDON Double Row Toper Roller Bearing, 
34.000” x 42.250” x 7.375", permits smooth, 
precision operation of the toble spindle on 
the big 120" capocity double-heod, heavy- 
duty super precision grinder shown at right, 


HIS double head grinder permitted production of 

super precision accuracy in Naval gun mounts. It 
was designed to produce work of an angular accuracy 
of less than one-half thousandth (.0005") in 72", in 
flatness, squareness, concentricity, roundness and taper, 
and permitted interchangeability of gun mount parts 
which formerly were tediously hand scraped. Parts pro- 


duced in regular production to an accuracy of .0002”. 


We believe this to be the world’s largest, super preci- 


sion industrial grinder, 26 of which were manufacturec. 


In heavy oil field machinery, ponderous steel-mill 


equipment, complicated paper-mill units... in rugged 


.. KAYD 


b АЙ 
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road-building machines, excavators, hoists, crushers 
... powerful bending machines, production units, and 
. « » KAYDON bearings are 
improving performance and lengthening service-life. 
Look to KAYDON, Standard or Special, for the better 


bearing service your equipment deserves. 


other industrial equipment 


x * * * 


Counsel in confidence with KAYDON. Capacity now avail- 
able for all sizes and types of KAYDON bearings . . . and 
for atmospheric controlled heat treating, precision 
heat treating, salt-bath and sub-zero conditioning and 
treatment, microscopy, physical testing and metallurgi- 
cal laboratory services. 


KAYDON Types of Standard or Special Bearings: 


Spherical Roller * Taper Roller 
Ball Radial . Ball Thrust 
Roller Radial + Roller Thrust 


GirNEERBIN G c O RP, 


MICHIGAN 





tap and transfer switches show design 
details. Diagrams display applica- 
tions. There are drawings giving di- 
mensions of switches. 


(65) AUTOMATIC MOLDING OF 
PLASTICS—F. J. Stokes Machine Co. 
Booklet, 24 pp. Summarizes the 
present status of automatic molding 
of thermosetting plastics. Pictures 

| and text present the development of 
molding machine from the early hand 
press to the present day automatic 
press, the advantages of automatic 
molding, and some of the products 
that can be produced. 


(66) CERAMICS—D. M. Steward 
Manufacturing Co. Folder, 4 pp. 
Tabulates the properties of such 
ceramics as steatite, semi-steatite, 
cordierite, mullite, zircon porcelain, 
and lava. Featured is what is believed 
to be the first properties chart on 
titania ceramics, 


(67) HERMETIC SEALING—T. C. 
Wheaton Co. Catalog W51, 16 pp. 
Dimensions and specifications are 
given for the company’s lead-thru 
terminals, housings, insulators and 
other products used in the electronics 
| field. 


(68) TRANSMISSION BELTING— 

| Thermoid Co. Bulletin, 8 pp. After 

describing, in general, types of belting 

Saves й ou oney and those made by this firm, the dis- 
х cussion continues with a presentation 

of the engineering data for designing 


belts. Included are charts, graphs and 
working formulas. 


- (69) SEPARATION BY ELEC- 

because ++ does TROLYSIS—Eberbach & Sons Co. 

а Manual, 24 pp. Electrolysis with the 

mercury cathode is frequently one of 

man.ssized iobs the most convenient, if not the only 
practical means for the separation of 

A mighty midget is this Ward Leonard 105 Relay! certain elements such as aluminum, 
P Е titanium and others from solution. 


It's frequently used on jobs normally requiring Herein is described the magnetic 


heavier-duty reiays. Certain types are Underwriters- mercury cathode apparatus. Included 
approved as motor controls. are working drawings, actual pro- 


i ў i ; . 'edures, and a bibliography. 
Unique spring suspension adds a self-cleaning action a. — 


to the oversize silver-to-silver contacts. Note how the (70) SNAP-ON VOLT AMMETER— 


posts are securely anchored in the base—another typ- Pyramid Instrument Corp. Manual 


: = 110, 16 pp. This illustrated booklet 

ical Ward Leonard feature. describes the functions of a pocket- 
Write for Bulletin 105. WARD LEONARD ELECTRIC size, snap-on volt ammeter. 

CoO., 63 South Street, Mt. Vernon, N. Y. Offices in prin | €171) INERT ARC WELDING—Metal 

cipal cities of U. S. and Canada. and Thermit Corp. Bulletin, 8 pp. 

| A cutaway view of the water-cooled, 

inert arc holder helps to explain this 

method of welding aluminum, beryl- 

lium copper, and many other metals. 


WARD LEONARD A comparison of the shielding gases, 


argon and helium, is given, a number 

of operating hints are listed, and the 

ELECTRIC COMPANY company's welding equipment is 
{ х | described. 

R Ev (72) UNIVERSAL JOINTS—Curtis 

RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES Universal Joint Co., Inc. Catalog, 4 

pp. The description of the product is 
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accompanied by a graph showing the 
improvement in its quality. Dimen- 
sional data and specifications are | 
included. 


(73) WINDOW UNITS—Bijur Lubri- 
cating Corp. Bulletin 4D, 4 pp. 
Photographs show a number of appli- 
cations of this window which is used 
to indicate liquid level, flow, drip, or 
movement of internal parts. Types, 
sizes and installation methods are 
given. 


(74) LITHOPONE-ALKYD PAINTS 
—Wet Ground Mica Association, Inc. 
Technical Bulletin 5, 6 pp. Describes 
a comparative study done in the Paint 
Research Laboratories of the College 
of Engineering, New York University 
of lithopone coatings on steel panels, 
using different extenders and testing 
them in the saltfog chamber to their 
ultimate destruction. Tables, graphs, | 
and photographs aid in the explana- 
tion. 


(75) OILERS — Eynon-Dakin Co. 
Catalog, 20 pp. Various types of 
oilers, oil caps, and oil tubes and tube 
forms for the automotive and electri- 
cal manufacturing industries are 
listed. Dimensional data is included. 


(76) PRESSURE SEALING ZIPPER 
—B. F. Goodrich Co. Bulletin, 8 pp. 
Explanatory diagrams and specifica- 
tion sheets present a product which 


is a seal against gases and liquids DC TRICK S 
from zero pressures up to the strength 


of the fastener itself. Installation 
procedures and applications are given. 


(77) LAMINATED AND MOLDED with AC Contactors 
PLASTICS— The Richardson Co. Bro- 


chure, 4 pp. Describes the types of and vice versa 

products of this company, and its 

facilities for manufacturing them. 7 

Among the products illustrated are Put a DC power plant in Ward Leonard's 4110 across- 
tubes, sheets, rods, gear stock, bear- the-line AC magnetic starter, and you can 


ings, and a number of others. ... do direct AC switching from DC battery voltages 


. » . hold-in despite г voltage regulation —down 
(78) INSTRUMENTS Wheeleo In- oo 19% of essed COAG = 
oo са, C n 4 à re ... eliminate troublesome AC hum 
о ese electronically operatec m- e 
struments is illustrated and briefly | Or use a DC contactor with an AC power plant (Ward 
described. They include temperature, Leonard designed the contactors for this) and— 
voltage, current and static strain indi- | 


. Switch а variable-voltage DC control system 
cators, controllers and recorders. 


from a constant potential AC source 

.«. get dynamic braking just by adding a contact— 
(79) HARDENING STAINLESS rather than a separate contactor 
STEEL—C. U. Scott & Son, Inc. Book- Investigate Ward Leonard AC-DC combinations. Write 
let, 22 pp. Introductory remarks on for Control Catalog. WARD: LEONARD ELECTRIC CO., 63 
methods for preparing stainless steel South Street, Mount Vernon, N. Y. Offices in principal 
for hardening and the problems con- Cities of U. S. and Canada. 
nected with the hardening are fol- 
lowed by a series of photographs of 
parts that have hardened. No grind- 
ing or other finishing operations are 


required as the hardening process WARD LEONARD 


does not affect the part dimensionally. 


(80) TINPLATE HANDBOOK—Tin | ELE RIC COMPANY 
Research Institute. Booklet, 32 pp. 


Summarizes the steelmaking and tin- Rec E ا‎ Coral 


ning processes used in the manufac- 


|. RESISTORS « RMEOSTATS + RELAYS + CONTROL DEVICES 
ture of both hot-dipped and elec- 
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SPEED ALLOY 
Hot Rolled Alloy Plate 


i PURCHASING AGENT — Benefits from its availability (plates up to 72” wide 
and 6” thick) and the fact that it can be purchased flame cut to specified 
dimensions on a net weight basis, for rectangular plate necessary, making his 


job easier. Speed Alloy — newest of the SPEED STEELS — is economical from 
every angle 


TOOL & DIE MAKER — Benefits because Speed Alloy is easy to machine — 
as easy as any machinery steel and he can get more work done faster. Tool 
life is longer. Less finishing time is required. Speed Alloy heat treats uniformly 


and holds its dimensions to extremely close tolerances. Can be welded when 
necessary 


DIE SHOP REPRESENTATIVE — Benefits because he is assured of pleased 
customers “Time Saver" Speed Alloy providies economies that enables him 
to bid lower. Not a kick in a car load. Speed Alloy bridges the gap between carbon 
and tool steels. Its chrcmium and molybdenum content qualify it for tough jobs 


TOOL AND DIE SHOP'S CUSTOMER — Benefits by faster delivery (becausc 

of savings in machining time» lower costs, and quality moldings with fewer 
rejects. Indiana Foundry, Machine & Supply Co., Brazil, Ind., made the plastic 
extruding die above, using all three grades of Speed Steel plates, for General Plas- 
tics Corp., Marion, Ind., to extrude Tenite sheets 40” wide 1n thickness from .010 
to 060. Different thicknesses are obtained by merely changing the outside die ring 
Complete die weighs 2000 lbs. Get the facts — Bulletin 905 


W. J. HOLLIDAY & Co. 


(INC.) 


SPEED STEEL PLATE DIV. 
Polk & Sheffield, Hammond, Indiana 


Plants: Hammond and Indianapolis, Indiana 


DISTRIBUTED BY 

Brown-Wales Co Bridgeport Steel Co. 

Boston - Hartford - Lewiston, Me. Bridgeport, Conn. 
Burger iron Co. Grammer, Dempsey & Hudson, Inc. 

Akron, Ohio Newark, N. J 
Passaic County Steel Service, Inc 
Patterson, N. J. 

Peninsular Steel Co 

Detroit, Mich. 


Beals, McCarthy & Rogers 
Buffalo, N. Y. 
Earle M. Jorgensen Co. 
Los Angeles-Houston-Oakland 
Peckover's Ltd. 
Halifax - Montreal - Toronto - Winnipeg - Vancouver 
Pidgeon-Thomas Iron Co Horace T. Potts Co. 
Memphis, Tenn. Philadelphia - Baltimore 
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New Catalogs continued 
trolytic tinplate and discusses the 
factors which determine the suitability 
of the various types of tinplate for 
any particular application. The major 
uses of tinplate are indicated and 
methods of testing its mechanical 
properties, coating thicknesses and 
lacquer adhesion are described. In- 
cluded are definitions of trade terms, 
methods of grading and classifying 
finished tinplates, and gage and 
conversion tables covering coating 
weights and thicknesses. 


(81) INSTRUMENT DESIGN —Beck- 
man & Whitley, Inc. Folder, 4 pp. 
Nine examples of instrument projects 
recently designed and manufactured 
by the company are illustrated and 
described in order to demonstrate the 
scope of its work. Among the instru- 
ments are a temporal sequence 
camera, ultracentrifuge drive, and a 
phototimer. 


(82) HIGH TEMPERATURE LUB- 
RICATION—E. F. Houghton & Co. 
Folder, 4 pp. Presents the results of 
a research program in high temper- 
ature lubrication involving the testing 
of three series of oils to meet temper- 
ature conditions up to 500 F. The 
testing apparatus and the samples 
used for the tests are illustrated. 


(83) SINGLE-PHASE REPULSION 
MOTORS—Star-Kimble, Motor Div. 
of Miehle Printing Press and Mfg. 
Co. Bulletin B-302, 2 pp. Describes 
a line of continuous duty, varying 
speed motors ranging from 1/6 to 
3 H. P. 


(84) PRESSURE RECORDER—Elec. 
tro Products Laboratories, Inc. Folder, 
8 pp. Presents equipment consisting 
of an electronic pickup, an electronic 
circuit and power supply, and a 
cathode ray oscilloscope designed to 
measure and record such dynamic and 
static pressures as are encountered in 
internal combustion engines, compres- 
sors, injection pumps and pipe lines. 
Sample diagrams recorded by this 
equipment are shown. 


(85) MOTIONS— Standard Products 
Co. Booklet, 12 pp. Contains a series 
of diagrammatic drawings of mechan- 
isms which produce intermittent mo- 
tion, transfer motion, split motion, 
stored motion, or check motion. These 
mechanisms and others like them can 
be incorporated in products to do such 
jobs as starting or stopping a machine, 
raising or lowering a panel, and posi- 
tioning or controlling a force. 


(86 SYNCHRONOUS MOTOR CON- 
TROL—Westinghouse Electric Corp. 
Bulletin, 8 pp. The part that the syn- 
chronous motor control plays in the 
starting of its motor is displayed in 
a diagrammatic study. 


(87) OPTICAL COMPARATORS— 
Engineers’ Specialties Div., Universal 
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Bakers baby 


Believe it or not, this machine forms rolls out of dough. 
Yep, it's a Readco Vacuum Roll Divider and Rounder. In 
goes the dough—out come the rolls, ready to bake. American 
Seamless Flexible Bronze Tubing carries the vacuum— 
which shows that this famous tubing is equally good for 
carrying “nothing.” 


“№ 
` 


Metal-working robot | 


With uncanny precision and "intelligence" this automatic 
lathe installed at The Black & Decker Mfg. Co. puts the 
bite on metal rod while this American Flexible Coolant Line 
carries oil to the tool edge. To remove damaging particles 
of metals, the cutting oils and coolants are clarified by a 
DeLaval Purifier. 


HERE’S a type of American Flexible Metal 

Hose or Tubing for conveying liquids, many 
chemicals, gases and semisolids under severe con- 
ditions of temperature, pressure and frequent 
movement ... for protecting wiring and flexible 
drive shafts...for absorbing vibration... for 
connecting misaligned piping and ports. Let us 
tell you about them in full detail. The American 
Brass Company, American Metal Hose Branch, 
Waterbury 20, Connecticut. In Canada: The 
Canadian Fairbanks-Morse Co., Ltd. 


50249 
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is the spice of an 
American flexible 
connector's life! 


Deadly CO has to go 

Yes, deadly carbon monoxide is carried off safely by this 
"Monoxivent" exhaust system, built by the Kent-Moore 
Organization, Inc. American VAC Type Flexible Stainless 
Steel Tubing, dependably tight and resistant to rust, heat 


and corrosion, handily connects the car exhaust to the 
underfloor duct. 


This machine can can 


Anyway, it can can as long as the motor can. In use at The 
California Packing Corporation, it's a disc feeder which 
automatically feeds cans into a fruit canning production 
line. The motor feed wires are safely tucked away in American 
Sealtite* Conduit which protects the wires while providing 


flexibility for belt take-up. *Trade Mark 


herever connectors must move 
AnaConDA 
وچا‎ 


схе милли 


FLEXIBLE METAL HOSE AND TUBING 
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р АҮ LESS 
for 


precision СГ 
metal parts 77 


made by 


TORRINGTON 


Low cost for precision quality, fine 
finish, uniform heat treatment is as- 
sured by our high productive capacity 
and special equipment. 

Typical of a wide variety of parts 
are special rollers, shafts, studs, dowel 
pins made to order. Chamfer, radius, 
taper, hemispherical and other styles 
of ends. Rollers from .014" to .500" 
diameter. Centerless ground .040" to 
.500"; diameter tolerance -.0001". 
Finish as fine as 3 micro-inches. Dowel 
pins from .0625" to .3125". 

We are also set up to make such 
parts as surgical and dental instru 
ments, pen and pencil barrels, solder- 
ing iron cases, spec ial needles, instru- 
ment shafts and pivots, screw driver 
and ice pick blades, knurled mandrels 
or spindk S, etc 

Send your prints and specifications 


today for prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street ° Torrington, Conn. 


Makers of 


TORRINGTON ///;/; BEARINGS 
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New Catalogs continued 


Engraving & Colorplate Co., Inc. 
Catalog 9, 44 pp. Pictures the charts 


and gauges which are manufactured | 


for optical projection inspection in- 
struments. Among them are thread 


| gauges, radius charts and fillet and | 


radius disks. 
tools as layout 
projector rules and a 
auxiliary items. 


Also shown are such 


(88) PLASTIC PIPE 
TINGS—Carlon Products 
catalogs, 2 or 4 pp. 
tic pipe which is corrosion resistant, 
Several of 
the catalogs show applications and 
list sizes and other characteristics. 
One is chart which 


AND FIT- 
Corp. 6 


this pipe. 


(89) FLOAT TRAPS—V. D. Ander- 
son Co. Bulletin 950, 4 pp. Cutaway 
drawings display the operation of this 
group of products which drain con- 


densate from steam or moisture from | 


air and gas. Description includes 
charts of characteristics such as size, 
capacities and other factors. 


(90) STRAPS—A. J. Gerrard & Co. 
Catalog, 6 pp. This company makes 
straps of 11 materials including 
monel, stainless steel, brass, fiber and 
others. 


such as size and weight. Binding tools 
for these straps are also illustrated 
and discussed. 


(91) INDUCTION MOTORS — Allis 
Chalmers. Bulletin 05B7550, 6 pp. 


The construction features of the com- | 
pany’s large, two pole, squirrel cage | 
induction motors are displayed in a | 


cutaway view which makes up a large 
part of this bulletin. 
contains photographs of the parts and 
applications for the motor. 


(92) CORROSION RESISTANCE 
METAL—Ampco Metal, Inc. Folder, 
4 pp. Describes the corrosion resist- 
ance qualities of this group of alumi- 
num bronze alloys with respect to 
acids, sea waters, welding, galvanic 
action, cavitation, and high and low 
temperatures. Physical properties 
charts and dimensions are given as 
well as an illustrated discussion of the 
company’s pumps, values, and other 
products. 


(93) DUCTS, SLEEVES AND COUP- 
Arrowhead Rubber Co. Cata- | 


LINGS 
log 503, 16 pp. A discussion of this 
fiberglas ducting and the types in 


which it is available is followed by a | 
group of charts and graphs which | 


compare the types as to weight, 
temperature ranges and other char- 
acteristics. Next comes a tabulation 
of engineering data which covers their 
characteristics in detail. 


scales, protractors, | 
number of | 


Describes a plas- | 


tabulates the 
effects of a number of chemicals on | 


Included in the | 
description of these is a table of data | 


The remainder | 


COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


BACKLASH 
FRICTION 
WEAR and 
are eliminated 


Lubr ication is 


PATENTED nof required; 


FLEXIBLE 
DISCS 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS, 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Cotalog. 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 
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How does the size (BIG) 
and experience (LONG) | 
of TOWNSEND benefit you? À 


ПИ | 
HEAT TREATING 


کی سے 


Many visitors to the Townsend plants are surprised at our big 

organization. As they walk through more than 15 acres of a j 
variety of busy machines they marvel at the steady stream um 

of rivets, gadgets, small parts, special nails and fasteners 

pouring from these modern cold-headers. They see we have enough — 

machines of any one type to handle large and small orders — — | GADGETS 
with equal efficiency. This is demonstrated by the fact that с 
800 employees in our plants at New Brighton and Chicago turn out 

sixty-million cold-headed items in a normal working day. 


PLATING 


| i м 


E j THREAD ROLLING 

But, bigness alone does not make for efficiency. It takes ы F 

experience too. Townsend men have been developing and от 

absorbing information on wire drawing and cold-heading 

for 134 years—since 1816. These men are specialists Y s- 

in cold-heading in any metal. Their job is to make г> 7 

better cold-headed items for less money. * иш { 
WIRE ANNEALING 


TUBULAR RIVETS 


This combination of bigness and experience at Townsend LU 1185 
does benefit you—it saves time and money 
in your operations by supplying dependable 
cold-headed products quickly at low cost. 


4 


ROD CLEANING 


ROD STORAGE 


COMPANY * ESTABLISHED 1816 
NEW BRIGHTON, PA. * CHICAGO 38, ILL. 





MEETINGS 


January 8-12 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS—Annual Meeting and Engi- 
neering Display, Book-Cadillac Hotel, 
Detroit, Mich. 


January 10-12 
SECOND HIGH FREQUENCY MEAS- 
UREMENTS CONFERENCE sponsored 
| jointly by the American Institute of 
Electrical Engineers, the Institute of 
Radio Engineers and the National 
Bureau of Standards— Hotel Statler, 
| Washington, D. C. 


January 18-20 
SOCIETY OF PLASTIC ENGINEERS 
| Annual National Technical Confer- 
ence, Hotel Statler, New York, N. Y. 


January 19 


MALLEABLE FOUNDERS’ SOCIETY— 
Semi-Annual meeting, Hotel Cleve- 
land, Cleveland, Ohio. 


January 22-26 

AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS — 
Tenth Heat and Ventilating Exposi- 


tion, Bellevue-Statford Hotel, Philadel- 
phia, Pa. 


January 22-26 
AMERICAN INSTITUTE OF ELECTRI- 
CAL  ENciNEERS— Winter General 


Meeting, Hotel Statler, New York, 
N. Y. 


January 29-February 1 


INSTITUTE OF AERONAUTICAL 
SciENCES—Nineteenth Annual Meet- 
ing, Hotel Astor, New York, N. Y. 


February 18-22 


Fine Gears Made ѓо Onder AMERICAN INSTITUTE OF MINING 


AND METALLURGICAL ENGINEERS 
SPIRAL BEVEL ° STRAIGHT BEVEL Annual Meeting, Jefferson Hotel, St. 


HYPOID © HERRINGBONE | Louis, Mo. 
HELICAL ¢ DIFFERENTIALS * SPUR March 5-9 
WORMS AND WORM GEARS AMERICAN SOCIETY FOR TESTING 


MATERIALS — Spring Meeting and 
| Committee Work, Netherlands-Plaza 


FAIRFIELD MANUFACTURING CO. | Hotel, Cleveland, Ohio. 


313 SOUTH EARL AVENUE LAFAYETTE, INDIANA 
March 13-16 
NATIONAL ASSOCIATION OF Cor- 
ROSION ENGINEERS—Seventh Annual 
Meeting, Hotel Statler, New York, 
N. Y. 


March 15-17 


AMERICAN SOCIETY OF TOOL ENGI- 
NEERS—Annual Meeting, Hotel New 
Yorker, New York, N. Y. 
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Gray Iron casting produced for a large 
manufacturer of household refrigerators. 
Casting houses piston and all other 
operating mechanism for the unit. 


Consider all the “angles” 


and you'll choose GRAY 4H 


GRAY IRON Castability Note the complex design and numerous “angles” in the Gray 
Characteristics Rigidity Iron casting show n above. Then figure the cost of producing 
this part bv fabricating or joining methods. No wonder Grav 
Iron's castability made it the logica? and economical choice 
Wear Resistance for this application. 


Include: Low Notch Sensitivity 


Heat Resistance There are other advantages, too. Gray Iron provides a 
a dense, rigid structure, with excellent damping qualities. 
On operating surfaces, Gray Iron takes an excellent 


Durabilit * A: 
— mirror-like finish. 


Vibration Absorption Consider all the "angles" — including the advanta- 
Machinability geous characteristics listed here-— and you, too, will wisely 


Wide Strength Range choose Gray Tron. 


Make It Better With Gray Iron 
Second largest industry in the Metal-working field 


GRAY IRON FOUNDERS SOCIETY, INC. 


P NA 4 [| VELAND /4 H 
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c M 696 Glendale St. St. Paul 4, Minn. 


Spur—bevel—spiral—Zerol—worms 
and worm gears—racks—sprockets. 
All are precision cut on up-to-the- 
minute equipment exactly to your 
specifications. No limitation on gear 
sizes. Prompt quotation upon receipt 
of your sample or blueprint. 


STOCK SPROCKET CATALOG ON REQUEST 


E. B. SEWALL MANUFACTURING СО, 


YOU CAN'T BEAT 


VIKING'S 


COMPLETE LINE OF 


ROTARY PUMPS 


"|n all my experience of buying rotary pumps, 


| never saw the equal of the range in size and 


style of Viking pumps. 


No matter what | need, 


there seems to be a Viking built just for that 


purpose." 


So says one man looking for the 


answer to his rotary pump problems. 


Don't forget, the next time you need rotary 


pumps, see Viking first. 
line. 


AN е МАМЕ 
IN PUMPING 


See Our 
Catalog In 
SWEETS 


Check the complete 


For a good start, 
ask for free bul 


letin 51SX today 
Fig 124 


Heavy-Duty Pump 


Vik: Pump COMPANY 
i ing Cedar Falls, lowa 


OUR 
READERS 
SAY 


Solving the Pythagorean 
Principle Gets Simpler 


To the Editor: 


On page 155 of Propuct ENGI- 
NEERING of November 1950, you have 
an article entitled "Solving the Pytha- 
gorean Principle on the Slide Rule." 

I have a shorter and more accurate 
method that may be of interest to your 
readers. The methods outlined below 
are simpler, faster and tend to be more 
accurate than methods that require 
possible transposition of the base and 
altitude, the use of a shorter A scale, 
and the addition or subtraction of 1 
while working the problem. 

The "short" short-cut method en- 
ables one to solve with slide rule accu- 
racy problems like those encountered 
in the electrical field pertaining to re- 
actance and impedance as well as those 
in the mechanical field concerning the 
resultant of a force system. A mini- 
mum of time and effort are required, 
and the answer tends to be more accu- 
rate due to the fact that the shorter 
scales are avoided and a smaller num- 
ber of settings are needed. This re- 
duces the chance of manual errors 
being made and multiplied. 

Given the base and altitude, solving 
for the hypotenuse requires only two 
movements of the slide. An index of 
the slide is placed over the larger leg 
on D; the hairline is moved to the 
smaller leg on D; under the hairline 
read the degrees on the T scale; the 
equivalent number of degrees on S is 
drawn under the hairline and the 
hypotenuse is read on D under the 
index of the slide. 

Given the hypotenuse and one leg, 
solving for an unknown leg requires 
only one setting of the slide. An index 
of the slide is placed above the hypot- 
enuse on D; the hairline is then drawn 
over the known leg on D; under the 
hairline on the $ scale are read the 
cosine degrees; the hairline is then 
drawn to the equivalent number of 
sine degrees on the $ scale; under the 
hairline, the unknown leg appears on 
the D scale. 

Example 1: 

Find the reactance of an electrical 
circuit having an impedance of 80 
ohms and a resistance of 40 ohms. 80 
ohms (the impedance) is represented 
by the hypotenuse; 40 ohms being one 
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You may telescope the distance 
from blueprint to sales 
... by calling on your plastics molder's know-how 


Figure it every way—in time, tooling 


costs, manpower need—there’s a lot 
you may save by talking things over 
with a custom molder of Durez plastics 

Your molder can often see an op- 
portunity to use plastics that is not 
apparent on the surface. Representing 
a mature industry, he is equipped to 
take hold on jobs involving plastics 
alone or in conjunction with other ma- 


terials, and carry them through to 


Our monthly ‘"Durez Plastics News’’ will 
keep. you. informed. on. industry's. uses of 
Durez. Ask us to send a copy regularly. 
Durez Plastics & Chemicals, Inc., 2001 
Walck Road, North Tonawanda, N. Y. 
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completion with time-saving dispatch. 

Accustomed to serving leading man 
ufacturers in many fields, molders 
maintain highly competent design, en- 
gineering and production staffs. They 
hasten to adopt the newest in equip- 
ment and methods in the interest of 
low delivered cost 

Perhaps most valuable of all is the 
knowledge of plastic materials your 
mo!der uses in interpreting your needs 


When resistance to heat, moisture, or 
chemicals is required, plus impact 
strength, unusual electrical properties, 
and high surface lustre, he recognizes 
the advantages of Durez phenolics 
Because he knows them well, he can 
specify the one that best fits the job 
All the assistance the Durez staff can 
lend you and your molder in further 
ing your product plans will be given 


gladly. Offices in leading cities 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


N 


PHENOLIC PLASTICS THAT FIT THE JOB 





No. 47 — Product of 
Therm-O-Disc, Inc. 
Mansfield, Ohio 


THERM-0-DISC 
Controls 
COMPACT- CONVENIENT. DEPENDABLE 


Therm-O-Disc Type RC and RA preset controls are actuated by 
a 1%" snap acting disc of Chace Thermostatic Bimetal. Suitable 
for fan motor control, limit control in relay circuits, and control 
and overtemperature protection for resistance loads, they offer 
advantages directly traceable to their use of Chace Thermo- 
static Bimetal as an actuating element. 


Therm-O-Disc controls are 

© COMPACT... The complete unit fits in the palm of your hand; 
makes Therm-O-Disc a practical protection package. The 
small space required by the Chace Bimetal actuating element 
makes this possible. 


CONVENIENT . . . U/L lists them for use where proper terminal 
enclosure is provided when assembled into the device they con- 
trol or protect. This eliminates further testing of the control or 
thermostat when used on products requiring U/L approval... 
means savings for origina! equipment manufacturers. 


DEPENDABLE . . . The sure snap action of the Chace Thermo- 
static Bimetal actuating element gives the rapid response re- 
quired in thermostatic controls . . . and Therm-O-Disc knows 
that each control they produce will furnish this rapid response. 
Constant rigid quality control during the manufacture of Chace 
Bimetal justifies this confidence. 


Chace Thermostatic Bimetal is available in strips, coils, random 
lengths, finished parts or sub-assemblies ready for installation 
in your product. If your product controls, indicates or responds 
to changes in temperature . . . its actuating element should be 
Chace Thermostatic Bimetal! The Chace Application Engineer 
can help in determining your bimetal requirements. We invite 
you to take advantage of his experience. 


W. M. CHACE CO. 


1607 BEARD AVE., DETROIT 9, MICH. 
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Our Readers Say continued 


of the legs. The unknown leg (the 
reactance) is to be found. 

Set the index of the slide to 8 on D; 
draw the hairline to 4 on D; under 
hairline read cosine 60 deg on $; draw 
hairline to sine 60 deg on $; under 
hairline read the reactance, 6928; 
placing the decimal point gives 69.28. 
Example 2: 

Find the resultant of two forces act- 
ing at right angles to each other, one 
force being 20,000 lb, the other being 
7,000 Ib. The 20,000 Ib and the 7,000 
lb are each represented by a leg; the 
unknown hypotenuse (the resultant) 
is to be found. 

The index of the slide is placed over 
2 (the larger leg) on D; draw the 
hairline to 7 on D; under the hairline 
read 19.3 deg on T; draw the sine 
19.3 deg on $ under the hairline; 
under index of slide, read 2119 on D; 
placing the decimal point gives 21,190 
lb, the resultant. 

—CELESTE M. FIGHTMASTER 
Kenwick Products Co. 


Procedural Difficulties 
To the Editor: 


In your June 1950 issue on page 
159 is a chart for calculating the flow 
of water through orifices and pipes. 
It is constructed on the basis of mate- 
rial delivered by Crane Company, 
Chicago. Upon examining example 2, 
which illustrates the water discharge 
through a 3 in. pipe, I have discovered 
that the resistance factors based on 
friction MI are very low. 

The friction factor, f — 0.018, taken 
as conservative value, is low. Fan- 
ning states on the basis of his tests 
of a 3 in. pipe that f — 0.025, velocity 
of flow being 10 ft per second. A 
value of f — 0.018 has bun discovered 
in pipes of 18 in. and over. Sub- 
stituting in the fundamental equation 
of flow a value of f — 0.025 instead 
of f — 0.018, one finds that the 
amount of water discharged per minute 
will be 


.5 + 0.018 x 21 X 12/0.824 
5 -- 0.025 x 21 X 12/0.824 


or 14 gal instead of 16 gallons. 
Referring to the L/D scale the re- 
resistance factor for the globe valve 
is 310 x 0.018 or 5.6. Actually this 
value is not applicable to values of 
smaller sizes. The tests conducted in 
St. Peterburgh Politechnicum by Prof. 
B. Bakhmeteff (now a professor at 
Columbia University) have established 
considerably higher values, namely: 
For a 1j in. globe valve, F = 8.8 
at 5 ft per second velocity of flow; 

(Continued on Page 214) 
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ELMER E. 


MILLS CORPORATION 


of. Tenite, lumarith, Plostocele, Fibestos, 


Vinylite, Geon, Plexene 


INJECTION MOLDERS and EXTRUDERS 
lucite, Nylon, Plexiglas, Polystyrene. 
Pol yethylene, Cerex,Forticel, Qe mio mat 


2930 NORTH ASHLAND AVENUE * CHICAGO 13, ILLINOIS 


Styron, {оойт 
aran, and other Thermoplastic Materials 





UNCOVER 


Most manufacturers todav are aware of the ad- 
vantages of using hardened Self-tapping Screws. 


Гез save time and simplify assembly by elimin- 


ating tapping for machine serews, by avoiding 
inserts in plasties, by using one operation fasten- 
ing in place of bolting, riveting, soldering. 

But they still may be missing some substantial 
extra savings, because all Self-tapping Screws are 


not alike. Planned savings don't alwavs pay off 


If they lose their 


heads when under pressure . . . or turn out to be 


Serews are a bit like people. 


“softies” or just don't “square up” on jobs, 
You can avoid 


*Parker-Kalon”. 


thes can slow up a job for sure 


this by specifying 


EXTRA SAVINGS... 


When Parker-Kalon developed the first Self- 
tapping Screws, over 35 years ago, they learned 
how to keep hardness and toughness properly 
balanced. how to make threads sharp and clean 
from head to point in every. serew. That’s why 
every screw in every box can be guaranteed first 


quality. 


Start making the extra savings vou ve been 
missing. Find out why the manufacturers of so 
many of the nation’s best known products say, 
UM is P-k*... its O.N.!" A P-K Assembly 
lngineer will call at vour request. Parker-Kalon 
Corporation, 200 Varick St.. New York 114. N. Y. 
Sold every where through accredited Distributors. 


“TRADE MARKS REG. U.S. PAT. OFF. 


Te Original 


^A 
"К PARKER-KALON/ SELF-TAPPING SCREWS 
/ TRADE MARK \ = ri + 


MEX s ta 4 
^ = HEAD =z ama AUS GUN WU к u "ri 


OTHER P K PRODUCTS Cold-Forged Socket Screws, Wing Nuts, Thumb Screws  Hardened Screwnais and Masonry Nails « Shur Grip File and Solder tron Handles - Metal Punches - Damper Regulators and Accessories 









SELECT-À-SPEDE 


(40:1 rong 


esther ' я ‚пее 
fur ation Engin 
App 


HE LOUIS ALLIS CO., MILWAUKEE 7, WIS. EY 


THIS CASTING 
ae 


Why an Electrode Holder, redesigned by 
National Bearing Division, lasted 
over 73 times longer 


A large Midwest plant was getting 5 days service from 
furnace electrode holders . . . before a trial order was 
placed with National Bearing Division. This plant 
saved dollars—right from the start. A special copper 
alloy permitted sound, dense castings at no sacrifice 
in electrical conductivity. Result? 30 days service—in- 
stead of 5—before replacement. 

On the next order, National Bearing Division engi- 
neers submitted a new design for the clamp—for 
greater strength and resistance to cracking. The re- 
designed electrode holders are still in use—after a year 
of trouble-free operation! They've saved $12,000.00 


on replacement costs and furnace maintenance. 


Better, longer-lasting non-ferrous parts 
can save money in your plant or product... 


National Bearing Division has complete facilities for 
finding practical, economical solutions to non-ferrous 
bearing and casting problems. Investigate these com- 
plete facilities—whether your problem requires de- 
signed engineering service, or production of non- 


ferrous parts to your own specifications. 


NATIONAL BEARING DIVISION 


COMPANY 4932 Manchester Avenue * St. Lovis 10, Mo. 


PLANTS IN: ST. LOUIS, MO. e MEADVILLE, PA. e NILES, OHIO e PORTSMOUTH, VA. e ST. PAUL, MINN. e CHICAGO, ILL. 
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Our Readers Say continued 


for a 2 in. globe valve, F — 7.08 

Valves under 1 in. have yet higher 

values of F, reaching 10 instead of 5.6 5 a Е C і FY: 

specified by Crane Company. ө 
Identification of flow resistance in 

valves and fittings with frictional re 

sistance in pipes of equivalent length 

is faulty, for frictional resistance is 

dependent not only on the diameter 

of pipes, but also on velocity of flow 

The flow resistance in valves is affected 

only by their size. Consequently, the 

onservative value of f 0.018 is ar 

bitrary too 
The differences between resistance 

oefficients calculated from the graphs 

on page 157 and those established by 

tests conducted at Vickers, N. Y. and 

Baltic, N. Y. are given in the following 

table 


Wighest Grade Industrial 0- 


"a AF 934 Fuel Resistant 0-Rings 


ONLY Parker a AMS 7270 Fuel Service O-Rings 


\ 


makes them ALL AMS 7274 Oil Service O-Rings 
and all Payker O-Rings 


fully meet из» oD 
of applicable spécifications 

N Special Service 0-Rings 
— VICTOR TATARINOV 
Pilsen, Czechoslovakia 
Ed——Mr. Tatarinov’s remarks concern- г 
ing these charts were forwarded to line. And ONLY Parker has 
the Crane Company for comment. The 
substance of the letter received from most complete mold-making facilities 
Mr. E. P. De Craene of that company 

is as follows: 


Parker is the one O-Ring manufacturer having an all-inclusive 


most thorough compound formulation 
- most extensive research facilities 
The two nomographs that were re- 

produced in the June, 1950 issue of strictest quality-control processes 
PRODUCT ENGINEERING have been 
used in various Crane publications for 
several years. They have also been m. ' 

reproduced in a number of engineer- Popularly used O-Rings stocked by authorized distributors in 
ing handbooks and trade publications, principal cities. Special Service O-Rings of tested and approved 
as well as in catalogs of other com- 
panies. These nomographs have been : i 4 
used extensively for the solution of log 903 which includes complete basic data on O-Ring sealing. 


most exacting inspection and handling 


compounds supplied on order. Write now for new Parker Cata- 


fluid flow problems and have been 


found to give reasonably accurate 


пади THE PARKER APPLIANCE COMPANY 
With regard to the chart on page 17325 EUCLID AVENUE, CLEVELAND 12, OHIO 


159. Discharge of Water to Atmos- 5827 W. CENTURY BLVD., LOS ANGELES 43, CAL. 
phere, it is, of course, recognized that 

a friction factor of 0.018 is not valid 

for all sizes of pipes and all conditions The PARKER Appliance Company 
of flow. However, by assuming a con Cleveland 12, Ohio 


stant value of 0.018 for the friction Please send me my free copy of new 
factor, the construction and use of the O-Ring Catalog No. 903. 


nomograph is greatly simplified, and 
the error introduced by this assumption 
is approximately within the limits of TUBE FITTINGS Company 
possible variations that would occur VALVES : O-RINGS 
due to the manufacturing tolerances of 
the I.D. of commercial pipe. For 





Nome. 


MODE лыннан ннн odia 
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A bowling ball is made to specifications that are tough! Tougher 


than most machine parts. 


It takes hard knocks with a bounce, and at the same time retains 
its perfect balance and smooth finish. 


In the heat of a game it is subjected to corrosive perspiration, 
floor wax, water, chalk, and even cleaning detergents. Yet a 
genuine Ace Hard Rubber Bowling Ball remains faithful to its 
owner for years. 


That's because it's made of tough Ace Hard Rubber, with tensile 
strength of 9,000 psi, flexural strength of 11,500 psi. And it's the 
same impervious material that's used for piping acids. 

It's a good example of fabricating, too, with amazingly close 
tolerances on weight and diameter. It starts as a molding. Then 
it's ground and polished to give that smooth, satiny feel. Finally 
the finger holes are machine cut. 

Yes, it shows some of the reasons why Ace Hard Rubber is pre- 
ferred for thousands of parts for machines, appliances, automo- 
biles, furniture, etc. Chances are it's best for some 

of your parts, too. Why not give it a whirl? 


Send for free 60-page Ace Handbook 
—a gold mine of helpful deta 


HARD RUBBER ond PLASTICS 


MERICAN HARD RUBBER COMPANY 


11 MERCER STREET © 


NEW YORK 13, N. Y. 


| Our Readers Say 


continued 


example, the ASTM Specifications for 
pipe permit tolerances on the O.D. of 
plus 1/64 in. and minus 1/32 in, for 
sizes 14 in. and smaller. The allow- 
able tolerance on standard pipe in 
Example 2, the I.D. may vary from 
0.794 in. to 0.867 in. Since this varia- 
tion is allowable and cannot be con- 
trolled, it will be readily appreciated 
that it would be of little practical 
value to maintain in the formula, an- 
other variable, namely, the friction 
factor, which has a range of values 
that will affect the result to a lesser 
or approximately equal degree. 

With regard to the chart, Fluid 
Resistance of Valves and Fittings, page 
157, Line "B" locating the points for 
the various types of valves and fittings, 
is a logarithmic scale for the resistance 
coefficients, usually referred to as “K” 
values. The numerical values of these 
coefficient are given in the attached 
table. This chart is a graphical solu- 
tion of the formula: 


where, 


L, = Equivalent length resistance of valve 
or fitting in pipe diameters. 

K = Resistance coefficient of valve or 

fitting. 

f Friction factor. 

The value of the friction factor used 
in constructing this chart was 0.30. 
The reasons for treating “f” as a con- 
stant are, in general, the same as those 
mentioned above for the chart on Dis- 
charge of Water to Atmosphere. How- 
ever, a more conservative value was 
chosen for this chart because of the 
wide scatter of test data on the type 
of piping restrictions covered. It will 
be noted that the “K” values listed in 
the table are “representative” values. 
These should not be construed as apply- 
ing to all designs of valves and fittings 
available. Some globe valves are avail- 
able which have been designed speci- 
fically for low ptessure drop and have 
"K" coefficients as low as 24 or 3. On 
the other hand, there are globe valves 
on the market which were designed 
without consideration of pressure drop. 
These may have "K" factors of 20 or 
more. R. J. S. Pigott, in his paper on 
Pressure Losses in Tubing, Pipe and 
Fittings, published in the Transactions 
of ASME for July, 1950, states “ 
for fittings, the variations between 
tests by different experimenters, and 
different fittings by the same experi- 
menter may vary by more than 300 
percent". 

In spite of the obvious limitations 
of the equivalent length method of 
representing the resistance of valves 
and fittings to flow, its simplicity, 
nevertheless, often makes its use desir- 
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PRODUCT ENGINEERING 


PERMITE 


М... is light weight with strength and 
uniform quality more important than in airplane 
construction. So it is natural that the jet engine 
fuel governing parts shown above are Permite 
Aluminum Castings. Permite Castings' resistance 
to corrosion, their dimensional accuracy, their low 
cost of handling and finishing, were also decisive 
factors in their selection. 


How about your product? Couldn't it, too, 


make use of these characteristics that so favorably 
affect the final cost and marketability of the 
finished product? Aluminum castings that will best 
serve your specific needs are assured by Permite's 
long experience and unexcelled facilities. 


Permite engineers will gladly make recommen- 
dations to help you gain the full advantage of 
aluminum castings, produced by the Permite per- 
manent mold, sand or die casting process. Send 
blueprints for recommendations and quotations. 


Ask for 80-page manval on the design, production 
and uses of aluminum castings. Includes casting 


alloys tables. 


PERMITE 


ALUMINUM INDUSTRIES, 


CINCINNATI 


Sent free to interested executives. 


INC. 


25, OHIO 


ALUMINUM PERMANENT MOLD, SAND and DIE CASTINGS... HARDENED, GROUND ond FORGED STEEL PARTS 
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precision built... 


TYPE SX SYNCHRONOUS MOTOR 
A permanent magnet type motor producing an 
exceptionally high torque, the Cramer Type SX 

ynchronous Motor is widely used with timing device 
recording instruments, communications equipment 
| and for many other applications throughout the 
| instrument and control fields requiring a constant 
| speed at a given frdquer cy. Self-starting 
operates at synchronous speed only 
ompact precision - built available with output 

speeds from 60 RPM to 1 24 RPH 

= 
| i | 


TYPES SCS & SCR CLUTCH MOTORS 





| 


= 
m 


шш ' , 


Designed to meet the needs of many 
timing, recording, indicating, and 


switching applications where an 


-n ا‎ 


accurate reset operation is essential, 

\ Cramer Clutch Motors combine the Type 
| SX Motor and a differenti! gear 
Type SCS 
Type SCR with reverse-acting 


drive. Two basic types 


equipped with direct-acting clutch 





clutch each available in a wide range of speeds 

Cramer motors are also available as Reversible and 

Chart Drive Type: Write for complete informatior 
AN. C ЕК СО. С. 

BOX 7, CENTERBROOK, CONN. Е m 
, 
N | 1 П] ] 

Wistlders of dependabl ОТ ОЕТ lor more than 25 vears 
NTERVAL TIMERS «+ TIME DELAY RELAYS «+ RESET TIMERS + CYCLE TIMER 


PULSE TIMERS . RUNNING TIME METERS PERCENTAGE TIMERS 


| Our Readers Say continued 


able. Since there are many variables 
encountered in the design of a piping 
system which cannot be accurately 


| evaluated, it is meaningless to strive 


for a high degree of accuracy in any 
one phase of the calculations. 


“K” Values for Valves and Fittings 
Based on Tests by Various 
Authorities 


Type = 
Globe valve (fully open 10.0 
Angle valve (fully open 0 
Swing check valve (fully open 
Close return bend 
Standard tee 
Standard elbow 
Medium sweep elbo: 
Long sweep elbow 
45 deg elbow 
Gate valve (fully open 
lí closed 
V6 closed 
34 closed 
Borda entrance 
Sudden enlargement 
e d; 4 
dı/ds = 1 
3 


2 


d /d, „ЭЩ 
Ordinary entrance 
Sudden contraction 

4/4; = M 

d d - 1 


2 
8/4. = 5 


Gray Iron Coatings 
To the Editor: 


The Gray Iron Founders’ Society 
has available for sale a bulletin 
entitled ‘Metallic and Non-Metallic 
Coatings for Gray Iron" from which 
the article, ‘hich Coating for Gray 
Ігоп?”, іп the October issue of PROD- 
uct ENGINEERING and the article 
"Metallic Surface Coatings for Gray 
Iron," in the December issue were 
abstracted. The bulletin contains some 
90 pages, 45 illustrations and 175 
bibliographic references. It is con- 
sidered a necessary reference source 
for both producers and users of cast- 
ings. C. C. BURGESS 

Gray Iron Founders! Society, Inc. 


Another Slide Rule Solution 
Of Right Triangle 


To the Editor: 


Reference is made to the article on 
page 155 of your November issue en 
titled “Solving the Pythagorean Prin 
ciple on the Slide Rule.” It is always 
interesting to see a handy and powerful 
method, such as this, emphasized. A 
number of years ago, I found myself 
using a slide rule which lacked the A 
scale, and, I was therefore, forced to 

| a modification of this method which, 
| subsequently, proved to have the ad 
| vantage of eliminating one operation 
| It has been a matter of surprise to me 





SEYMOUR SERVICE 
.... AT ALL POINTS 


NICKEL SILVER PHOSPHOR BRONZE NICKEL ANODES 
WELDING ROD whatever your requirements may be, specify 
SEYMOUR for shipment from strategically located distributor warehouses. 


Write us or consult with your nearest Seymour distributor for shipping 
dates on mill run quantities. 


If you want SERVICE, you want SEYMOUR! 


THE COREY STEEL COMPANY (Mill Products) 
CICERO 50, Ill., 2800 S. ólst Court 
DAVENPORT, lowa, 736 Federal St. 
INDIANAPOLIS, Ind., 119 S. Emerson St. 


MILWAUKEE 2, Wisc., 647 W. Virginia St. 


WILLIAMS & COMPANY (Mill Products) 


CINCINNATI 29, O., 3231 Fredonia Ave. 
CLEVELAND 14, O., 3700 Perkins Ave. 


COLUMBUS 12, O., 851 Williams Ave. 
PITTSBURGH 12, Pa., 901 Pennsylvania Ave. 


TOLEDO 2, O., 650 Woodruff Ave. 


DISTRIBUTORS (Anodes) 


Eaton Chemical & Dyestuff Co., 1490 Franklin 
St., Detroit, Mich. * Crown Rheostat & Supply 
Co. 3465 N. Kimball Ave. Chicago, lll. 
Munning & Munning, Inc., 202-208 Emmett Ave., 
Newark, N. J. * Somers Bros. Mfg. Co., 3439- 
41-45 N. Broadway, Sè. Louis, Mo. * W. M. 
Fotheringham, 977-81 Niagara St., Buffalo, 
N. Y. * Enthone, Inc., 442 Elm St., New Haven, Conn. * Clark Chemical 
& Supply Co., Inc., Box 5726, Indianapolis 7, Ind. * The Gilbert Tramer 
Co., 402 Swetland Bldg., Cleveland 15, Ohio * Bart-Messing Corp., 
45 Morgan St., Brooklyn, N. Y. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 


SEYMOUR 
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SCREWS . BOLTS - NUTS 
SPECIAL FASTENERS 


Help Lower Unit Production 
Cost to Meet Competition 


Profitatly... 


Simplified screw driving, bolt set. 
ting and nut running mean lower 
unit cost. This is possible with 
Pheoll products because they are 
inspected through all manufacturing 
steps from coil wire or bar stock to 
the finished product. 

All threads, whether rolled or cut, 
are carefully gauged to American 
Standards. Screw and bolt heads are 
formed, slotted or recessed to meet 
rigid engineering requirements. Over- 
all quality of the finished product is 
uniformly high. Precision head forma- 
tion on all bolts as well as engineered 
slots and recesses in all screws means 
less wrench and driver slippage. 

Pheell engineers will recommend 
the correct type, size and finish of 
standard or special screws, bolts and 
nuts for your needs. 

WHAT PHEOLL INDUSTRIAL | CHECK THESE PHEOL 

FASTENERS MEAN TO YOU T RY 

€ Simpler and speedier Machine Screws 
assemblies. Sems 

© Less worker fatigue 
— more units. 

€ Improved product 
appearance. 

€ Added latitude in 
product design. 

@ Immediate and de- 
pendable source for 
standardized, inter- 
changeable screws, 
bolts and nuts es- 


pecially suited to 
mass production. 


Tapping Screws 
Square Head Set Screws 


Threaded Cutting 
Screws 

Cap Screws 

Phillips Recessed Head 
Screws 

Machine Bolts 

Wing Nuts 

Knurled Nuts 


Write for literature 


SCREWS © BOLTS © NUTS 


Our Readers Say. . . . -continued 


that the various articles on this prin- 


| ciple have missed this further simplifi- 


cation. I describe it with the thought 
that others may be interested in it. 

The initial setting is made with the 
larger quantity g set over 5. The ratio 
(g°/n) then appears on the B scale 
under the left hand index of the A 
scale. In the second step, the slide is 
moved so that the quantity (g?/n plus 
1) is read on the B scale. Then the 
desired value f is found on the C scale 
over h on the D scale. 

Mr. D'Entremont's method requires 
the runner to be moved along with 
the slide between steps A and B shown 
in Figure 1. With the modification I 
am describing, the runner does not 
need to be moved, and the answer 
appears under the hairline as soon as 
the slidé has been reset. 

D. E. BRAINARD 
Schenectady, N. Y. 


Where Can I Get It? 


Stresses in Aluminum 
Concave Domes 


To the Editor: 

Have a design problem in which 
we want to use a circular aluminum 
cover plate that would be domed in- 
ward against the pressure of a liquid. 
The plate must be as thin as possible 
without buckling under a high test 
pressure, 

Any information that you may be 
able to furnish us in regard to finding 
the stresses involved in this type of 
problem would be greatly appreciated 

Ortis S. LLOYD 
Martin & Schwartz, Inc. 
Ed—Here are two or three sources of 
information that may help in deter- 
mining the stresses in an aluminum 
cover plate or head, dished or domed, 
subjected to pressure on the concave 
side. Back ın 1938, PRODUCT EN- 
GINEERING published several Reference 
Book Sheets prepared by R. J. Roark, 
giving formulas for stresses in various 
structural members Among these 
sheets were two entitled: Stresses in 
Pressure Vessels, Parts I and II Sep- 
tember 1938, page 358; and October 
1938, page 418. The supply of these 
sheets has long been exhausted, but 
this material has been incorporated in 
Professor Roark's book "Formulas for 
Stress and Strain", published by the 
McGraw-Hill Book Company. 

Another book that deals with this 
subject is “Theory of Plates and 
Shells” by S. Timoshenko, also pub- 


PRODUCT ENGINEERING 


SPEED PRODUCTION WITH 


10 -DAY 


DELIVERY 


SPEED DESIGN WORK WITH 


FREE 


TEMPLATES 


SAVE SPACE WITH 


Ortman-Miller cylinders for air, hy- 
draulic and water applications are 
available in the full range from 11/2” 
to 8” bores on ten-day delivery! Add 
this to the other advantages of space 
saving and simplicity 

of design (no tie-rods, 

no bulky end caps). 

All body parts 

machined steel (not 

cast), all bearing sur- 

faces bronze. Circum- 

ferential keys allow 

disassembly and re- 

packing in a matter 

of minutes, or inter- 

changeable mounting 

brackets may be 

fitted without dis- 

assembly. Parts ad- 


justable to any angle. 


Write today for details and the services 
of your distributor. > 


And... write today for є 
free complete set of i 
templates in one-half = 
and full scales. Pre- -~ 
cision drawn to save 

your time, speed de- * 
O-M cylinders and че 3 \ 
all mounting devices. زا ت‎ 


ORTMAN-MILLER 


MACHINE CO., INC. 
1218 150th Sireet, Hammond, Indiana 


— 
~. 
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at have that offer so 

many more economic, engineering and production 

advantages than can be obtained with any other 
material, is illustrated and described in this 

REFERENCE BOOK 


on forgings. 


Write for a copy. Then consult a forging engineer about 
how you can obtain the correct combination of mechanical 


qualities in forgings for your particular type of equipment. 


DROP FORGING ASSOCIA TION M ^ з номе Bailing + Cie м 


Please send 60-page booklet entitled “Metal Quelity—How Hot Working Improves 
rm 1949 edition. 





Reg US. Pat Off 


The completely scientific production of HOLTITE screws, bolts and allied 
fastenings is closely supervised through every operation by our skilled Engineering 
Staff. From the analysis of raw material to the final hardening, heat-treating and 
finishing every operation is meticulously checked and inspected by the latest 
scientific devices. Modern comparators throughout the production line supplement 
inspection devices to insure absolute precision. 

Aided by special research in extensive chemical and metallurgical labora- 
tories, our engineers are constantly improving methods, equipment and products 
to provide users with the most rugged, uniform and accurate fastenings science can 
devise. 

HOLTITE Engineered Fastenings effect tighter, stronger, vibration-delying 
assemblies with cost-cutting efficiency. Select your next requirements from HOL- 
TITE'S complete line . . . your time study records will prove the wisdom of their 
continued use. 


\ 


Ls 


МЕМ 
e Mass USA 


Our Readers Say continued 


lished by the McGraw-Hill Book Com- 
pany. For practical information, the 
Aluminum Company of America, Pitts- 
burgh, Pennsylvania is a reliable 
source. They maintain an engineering 
research staff who gladly help users 
of aluminum with their problems. 
One of the Aluminum Company's 
bulletins, "Welding and Brazing Alcoa 
Aluminum", includes a page on design 
formulas for vessels subjected to in- 
ternal pressures. 


War-Developed Lubricants 
To the Editor: 


In the article “Warborn Leaded 
Lubricants Finding Many Applica- 
tions," on page 138 of the July 1950 
issue of PRODUCT ENGINEERING, it is 
stated that some water and corrosion- 
resistant lubricants containing finely 
dispersed powdered metallic lead were 
developed by the British and U. S. 
Navy Submarine Service during the 
last war. 

We would appreciate receiving ad- 
ditional information concerning trade 
names, properties, and the names of 
firms making the lubricants. 

—A. SHAPIRO 
Nathan Manufacturing Co. 


Ed—We suggest that you contact Mr. 
K. H. Roll, Lead Industries Associa- 
tion, 420 Lexington Avenue, New 
York 17, New York for further in- 
formation on this subject. 


Teflon Tubing 
To the Editor: 


The writer is involved in the devel- 
opment of a new type valve in colla- 
boration with the Homestead Valve 
Mfg. Co. of Coraopolis, Pa. In ex- 
perimental models of this new valve, 
Vinylite tubing having outside diam- 
eters of 0.070, 0.087 and 0.125 in. 
has been utilized. 

Now it is desired to use Teflon 
tubing or its equivalent in the design. 
Your advice concerning the names of 
manufacturers of such tubing will be 
greatly appreciated. 

—ALFRED A. REISER 
Buffalo, N. Y 


Ed—lIt is suggested that you contact 
the U. S. Gasket Company, 602 N. 
10th St., Camden, N. J., and E. I. 
duPont de Nemours & Co., Inc., Wil- 
mington, Del. Both of them manu- 
facture Teflon tubing. 

The Superior Tube Co., 1938 Ger- 
mantown Ave., Norristown, Pa. manu- 
factures a Titanium tubing which may 
also be suitable for your needs. 
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Users everywhere agree... 
It's the 


RELIANCE 
EARMOTO 


for outstanding performance 


Of the many design and construction features which have distin- 
guished the performance of Reliance GearMotoRs in every type 


of application in every industry, here are some which should 
interest you: 


Helical, wear-hardened gears cut permits high load-carrying ca- 
from alloy steel forgings and pacity. 

shaved before hardening for cor- : - 
rect eccentricity and helical angle Splash system with large oil 
and bright, smooth surfaces— reservoir assures constant and 


factors contributing to quiet op- thorough lubrication of all parts. 
eration and longer life. —— I 
Anti-friction bearing construc- 


ear arrangement in simple train tion throughout. 


minimizes number of moving 


parts— promotes quietness. b Reliance Precision-Built Motors 


Pinion and gear supported and provide the maximum in depend- 
spaced to reduce deflection — able and economical power 


For facts on other proved-in-service advantages of Reliance 
GearMotoRs, write for Bulletin C-404. Ask at the same time for 
bulletins describing the com- 

plete line of Reliance 

PRECISION-BUILT 

Motors. 


RELIANCE ovii co. 


1080 Ivanhoe Road, Cleveland 10, Ohio > Sales Representatives in Principal Cities 
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| BULL'S-EVE 
i FOR 
PERFORMANCE 


HOOVER BALL BEARINGS 


with 


HONED RACEWAYS 


You are not buying bearings, you are buying performance . . . 
bearing life, load capacity, quietness. In performance 
Hoover, America's only ball bearing with honed raceways, 
gives you the most for your money. When you specify 
and buy Hoover Ball Bearings you buy unbelievable 
quietness plus 90 per cent longer life, 30 per cent 
greater load capacity. A growing list of distinguished 
American manufacturers of quality machines and equipment 
are finding that their bearing dollars buy more 
value when they select Hoover. 
THE ARISTOCRAT Engineering end purchasing execu- 


tives are invited to write for the 
Hoover Engineering Manual. 


NEW BOOKS 


Process Heat Transfer 


DONALD Q. KERN, Director, Process 
Engineering Division, The Patterson 
Machine and Foundry Co. and Ad- 
junct Professor of Chemical Engineer 
ing, Polytechnic Institute of Brooklyn. 
871 pages, 9 x 6 in. Published by 
McGraw-Hill Book Co., 330 W. 42nd 
St., New York 18, N. Y. $8. 


Intended as a graduate and under- 
graduate text to give systematic in- 
struction in the calculatiohs, deriva- 
tion and empirical relationships of 
heat transfer, this book uses the lan- 
guage and methods of industry. The 
fundamentals of that transfer are de- 
veloped within the actual equipment 
and flow in which it occurs in the 
majority of industrial operations. All 
calculations are treated as inter-related 
occurrences between hot and cold 
agents through a single surface, there- 
by increasing the student's facility with 
trial and error calculations from the 
outset. 

The text combines both theoretical 
background and modern practice. This 
has entailed a radically new approach 
by which solutions are presented for 
the numerous representative problems 
arising in the chemical and mechanical 
process industries. The book thus re 
lates the current academic subject of 
heat transfer to industrial practice by 
providing a large number of previously 
unpublished methods and calculation 
data. The supplementary material, 
therefore, makes it possible to allocate 
space for the treatment of the sub 
jet matter commensurate with its 
incidence and importance in industry 
A relatively complete manual is pro 
vided for solving the problems of 
thermal design arising in the process 
industry 


Electron Microstructure 
Of Steel 


A.S.T.M. Committee on  Metallog- 
raphy, 49 pages, 6x9 in. Published 
by American Society for D Mate- 


rials, 1916 Race St., Philadel p bia, Pa. 
$1.35. 


A report on Electron Microstructure 
of Steel which should be of interest to 
all metallurgists and electron micro- 
scopists has been issued by the Ameri- 
can Society for Testing Materials in the 
form of a 50-page pamphlet. Among 
other features it includes 47 specially 
prepared figures constituting electron 
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"ICB" Units Measurably Improve 
Production of Building Block 
On Besser Vibrapac 


A new Besser Vibrapoc equipped with a Warner "ICB" Clutch Brake unit on 
iack-shaft to engage and disengage machine flywheel and main drive motor, 


What Besser says About the information on how Warner "ICB" Units may help 
— WARNER "ICB" Unit —— you — write today to the WARNER ELECTRIC BRAKE 


& CLUTCH Co., Dept. PE, Beloit, Wisconsin, 

Formerly the Vibrapac was controlled by starting and 
stopping the main drive motor. Then, different lengths 
of time were required to feed varying grade materials. 
This reduced over-all productivity, 

Now,a WARNER "ICB" Unit on the jack-shaft keeps 
the main motor and flywheel operating continuously. 
Machine can be started and stopped with cycles varying 


according to the feed rate of material. The result is 


greater production without taxing motor WA i N з R 
Warner “ICB” Units are electrically-powered, low- 


wattage clutches and brakes. They can be operated 
singly or in combination — automatically or by push- 
button control. Being electric, they give lightning- 
fast response. Compact and simple, they provide easy 
installation and long-term dependable operation. 
They're a new answer to a wide variety of old 


. . ° „ Warner ICB Units ore manufactured by Warner Electric Broke & Clutch Co. 
machine design and operation problems, For further — pioneers in the field of electric brake design ond application since 1927. 
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engineers at 
HARRIS-SEYBOLD 
cose GAST 
AIR PUMPS 

for three 

OFFSET PRESSES 


BEFORE 
ADOPTING 
GAST UNITS, 


Harris-Seybold engineers put these 
rotary Air Pumps through their 
paces! In the factory, and in actual 
press rooms, careful checks were 
made on performance, construction, 
and dependability. And Gast Air 
Pumps proved their merits! 


As a result, they are now standard 
equipment on 3 Harris-Seybold 
models, including their 22 x 34 two- 
color offset press 


Yes, there’s a trend to Gast Air 
Pumps for presses and printing 
equipment . and for scores of 
other applications where trouble- 
free performance is vital. Write, 
describing your original equipment 


problem."Air may be your Answer!" 


Have you seen Gast Ap- 
plication Ideas booklet, 
showing 26 product prob- 
lems and solutions? Sent 


on request. 


Original Equipment Manufacturers for 
Over 25 Yeors 


7 E7777] 
AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


(TO тиеш и? то 20 185.) то 2а 1мсиі5 
GAST MANUFACTURING CORP, 139 Minkley St., Bestoe Herber, Mich. 


э? 
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New Books continued 


micrographs of various steel constitu- 
ents. This report, printed on special 
paper to bring out the details of the 
micrographs, was developed through 
intensive work in Subcommittee XI on 
Electron Microstructure of Steel which 
functions as a part of ASTM Commit- 
tee E-á on Metallography. 

The program for the electron micro- 
scope studies included variations in 
metallographic polishing and etching 
practices, replica techniques, and 
photographic procedures. Both me- 
chanical polishing and electro-polish- 
ing were used to some extent, but me- 
chanical polishing was used predomi- 
nantly in obtaining the results re- 
ported. The etching reagents employed 
in this work were picral, nital, and 
ferric chloride-hydrochloric acid. Three 
replica techniques were investigated, 
namely, formvar, parlodion, and poly- 
styrene-silica. Most of the formvar 
and parlodion replicas were shadow- 
cast either with chromium, platinum, 
or palladium to enhance the contrast. 
In general, the electron micrographs 
were made at an initial magnification of 
5000, and then were enlarged to a final 
magnification of 15,000. In addition 
to these high magnification micro- 
graphs, electron micrographs of these 
structures were prepared at an initial 
magnification of 750, and were en- 
larged to 2500, in order to permit com- 
parison with the light micrographs. 


The Theory and Practice 
Of Industrial Research 


Davin BENDEL HERTZ, Industrial Con- 
sultant, 385 pages, 6x9 in. Published 
by the McGraw-Hill Book Co., 330 W 
i2nd Street, New York 18, N. Y. 
$5.50 


This important new text deals with 
the process of research as it applies to 
industry, covers the fundamental re- 
quirements of research operations, and 
shows how the organization and struc- 
ture which may be most profitably 
utilized follow from an analysis of the 
elements in the process 

Starting with theoretical background 
and analytical material on creative men- 
talities, problem solving, and scientific 
method, the book applies these con- 
cepts to industrial research. It pro- 
gresses from such general topics as 
the industrial background of research 
and the inception of research programs 
to an examination of cost and time 
elements, personnel selection and ad 
ministration, facilities, patents, and 
internal and external relationships. 

The book emphasizes the point that 
the entire organizational pattern should 


American Crucible 
methods, experience, 
know-how, and equip- 
ment result in highest 
quality and attractive 
savings to you. 


E 


ERE 


bearings, bushings, 
and wearing parts, 
machined or rough 
cast, carry à 
Money-Back 
Guarantee Of 
Longer Service 


Send blueprints, con- 
ditions of operation, 
etc. for recommenda- 
tions as to alloys and 
quotations. 


THE 
AMERICAN CRUCIBLE 
PRODUCTS CO. 


1317 OBERLIN AVE. 
LORAIN, OHIO, U.S.A. 
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RION help you... 


...seal components hermetically 
...Speed up sub-assemblies 


Marion portable, 
bench-type induction 


soldering unit.... 


* SMALL 

* COMPACT 
ADAPTABLE 
EFFICIENT 
ECONOMICAL 
EASY-TO-USE 


A PRODUCTION TOOL This unit was designed to simplify and improve 
both the quality and quantity of production of many different 
assemblies in the electronic and electrical fields. It has been used 
successfully for many years in the manufacture of Marion her- 
metically sealed instruments. Assembly applications include 
magnet assemblies, relay armatures, connectors, capacitors and 
transformer cans and germanium diode assemblies; also jewelry, 
watches, toys, automotive parts, household fixtures, etc. 


HERMETICALLY SEALED COMPONENTS Because of the present intense 
interest in hermetically sealed components, Marion offers. the 
benefit of its experience in true glass-to-metal hermetic sealing 
with the Marion Induction Soldering Unit and Marion metalized 
(platinum film) glass. Marion platinum film base glass has been 


developed to permit higher sealing temperatures, greater thermal 
MANUFACTURERS OF j " 8 g tempe g 


MARION RUGGEDIZED 
INSTRUMENTS PROFIT FROM EXPERIENCE Investigate now. Submit your requirements 
We will be glad to supply samples and quotations. Ask for 
bulletin. Marion Electrical Instrument Company, 415 Canal Street, 
Manchester, New Hampshire. 


shock range and resoldering if necessary 


marion meters 
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New Books à continued 


be such as to reinforce the creative 
abilities of the personnel. It seeks to 
present the essentials of the process of 
attaining this objective; to assist man 
agement in arriving at a sound policy 
with regard to project selection and 
research administration in objectively 
scrutinizing proposals and the progress 
of its own work. 

Typical chapters include: The Crea- 
tive Mentality and Research Problems ; 
Methods of Problem Solving in Re 
search; The Method of Research; The 
Background of Research in Industry; 
Research Projects and Programs; The 
Organization and Administration. of 
Research Personnel; Research Econ- 
omics and Budgeting; Research Facil- 
ities—Laboratory Design, Research 
Tools and Auxiliary Services; and 
Patent Policies in Research. 


The Condensed Chemical 


WRITE FOR CATALOG F Dictionary, 4th Edition 
MANUFACTURERS SINCE 1929 FRANCIS M. TURNER, Editorial Di 


5 
Ж. 


\ ARTHUR avd ELIZABETH ROSE. 726 
X, SCREW PRODUCTS COMPANY, INC. pages, 9x 61⁄4 in. Published by Rein- 


^4 hold Publishing Corp., 330 W. 42nd 


TENE" 33 GREENE STREET NEW YORK 13, N. Y. St, New York 18, N. Y. $10. 


The new edition of this valuable 
chemical reference book brings up-to 
date the desctiptions of equipment 
and materials in the chemical and re 
lated industries. Presented in diction 
ary form, this volume describes many 
of the new chemicals that have just 
completed the pilot plant stage of the 
development and will shortly be placed 
on the market. Included are data on 
the chemical and physical properties of 
chemicals and raw materials. Infor 
mation on containers, shipping regu 
lations and safety instructions have 
been brought up-to-date 

Many new items have been added in 
such fields as nuclear chemistry and 
petroleum chemistry. 





Treatise On Powder 


0 к { | Metallurgy, Volume II 
urd 00 = CLAUS G. GOETZEL, Vice-President 
STEEL MERCURY TIMERS | and Director of Research, Sintercast 
ү Corp. of America. 910 pages, 61 x 91 
in. Published by Interscience Publisl 
ers, Inc., 250 Fifth Ave., New York 1 
N. Y. $18 


— — ж ju 2d y zs pene — . Volume I of this book was reviewed 
айы di кай ал nm in the November 1949 issue of Prop 
either norma en or nor tents UCT ENGINEERING Of the three vol 
siio umes in the series, volume I could be 
р considered introductory. It covered 
the technology of metal powders and 
their products. Volume II is a more 


See Telephone 
Durakool, Inc 


PRODUCT ENGINEERING — January, 1951 





How's this 
for 
high speed 
operation ? 


Getting a newspaper on the street while 

the news is hot, calls for almost fantastic speed of 

printing — and every safeguard against breakdown of the presses. 
The Goss Printing Press Company provides both in this 40-page 
Universal Newspaper Printing Press. One important step is the 
adoption of Orange Cage Type Needle Bearings for the journals 
on all printing plate cylinders and impression cylinders, to with- 
stand this high-speed operation and provide long, trouble-free 
bearing life. 


® Orange Cage Type Needle Bearings have broadened the ap- 
plication of needle bearings to include high speed operation— 
spindles— vertical installations—overhung mountings, while mini- 
mizing the effects of misaligned mountings. 


Chief reason is that all rolls are held in permanent alignment by 

a free-floating, land-riding cage made of anti-friction, non-ferrous 

metal. This prevents rolls from skewing while running. Cage 

pockets are coined to the contour of rolls. Internal clearances can 
be precision controlled to meet exacting requirements. 
All rolls and races are “Pentrate” finished to reduce * WRITE for Engineering Data Folder on Cage 
corrosion and friction. Operation is extremely smooth €———— — 


; : construction, advantages, dimensions, ca- 
and quiet, with longer life expectancy. pacities, ete. 
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СА а 4 Cm COS ., vot Myer, CUAG 
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LINEAR MOTIONS 


THE COMMERCIAL GRADE 
SERIES B 


BUSHING 


Sliding linear motions are nearly always troublesome 
Thousands of progressive engineers have solved this 


problem by application of the Precision Series A Ball 
Bushing. 


Tne low-cost Commercial Grade Series B bearing is 
now added to the Ball Bushing line and offered to 
original equipment manufacturers. This ball bearing 
has been developed for support of linear motions in 
competitively priced, volume produced products where 
super precision ts not essential. Alert designers can 
now make tremendous improvements in their products 
by using Ball Bushings on guide rods, reciprocating 
shafts, push-pull actions, or for support of any me 
chanism that is moved or shifted in a straight line 

Competition is'returning. Up-to-date 
can be important to vou! 


* LOW FRICTION 
» ELIMINATE BINDING AND CHATTER 
e SOLVES SLIDING LUBRICATION PROBLEMS 
* LASTING ALIGNMENT 
* LOW MAINTENANCE 
• 10№ ШЕЕ 


THOMSON INDUSTRIES, INC 
CIND) MANHASSET. NEW YORK 


engineering 


PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS — 
A MAJOR IMPROVEMENT AT A MINOR COST 


New Books continued 


exhaustive treatment of this subject. 
Both the theoretical and practical 
aspects of powder metallurgy are cov- 
ered in great detail. In the opinion 
of this reviewer, Volume II is the 
most complete work available at this 
time in the field of powder metallurgy. 

It is divided into two parts. Part 
one takes in practical aspects of the 
art and part two leans heavily on theo- 
retical concepts. Since powder metal- 
lurgy is still comparatively new there 
is a great amount of disagreement 
among the authorities as to some of 
the basic theories. The author has 
theories of his own that he would like 
to set forth, but he has wisely chosen 
instead to sum up each of the existing 
theories of leading authorities and 
where possible to correlate the areas 
of agreement and disagreement in 
these theories. In giving the theories 
of bonding and sintering, for example, 
the author lists more than twenty 
prevalent ideas. 

In Volume III, yet to be published, 
Mr. Goetzel will give a classified and 
annotated bibliography covering both 
the literature of the field and the 
patents involved. These three works 
will then make an extremely complete 
source book for any engineer interested 
in any phase of powder metallurgy. 


ASTM Standards on 
Plastics 


Prepared by ASTM Committee D-20 
on Plastics, 9x6 in. Published by 
American Society for Testing Mate- 
rials, 1916 Race St., Philadelphia, Pa 
$4.85. 


The fifth edition of A.S.T.M. 
Standards on Plastics—sponsored by 
Committee D-20 on Plastics in cooper- 
ation with Committee D-9 on Electri- 
cal Insulating Materials—presents in 
convenient up-to-date form some 120 
A.S.T.M. specifications and test meth- 
ods covering a wide range of plastics 
and related materials. This compila- 
tion contains much new material. 

Specifications cover: Molding com- 
pounds (phenolic, polystyrene, mela- 
mine and urea formaldehyde, cellulose 
acetate-butyrate, vinyl and vinylidene 
chloride, ethyl cellulose, methaerylate 
and nylon); nonrigid plastics (vinyl 
chloride-acetate and butyral) ; phenolic 
laminated sheet and tubing for radio 
applications; enclosures for small test- 
ing machines; and service units for 
tests at subnormal and supernormal 
temperatures of electrical insulating 
materials and plastics. 

Numerous methods of test cover 
the following properties of plastics: 

| Strength; hardness; thermal; optical; 
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_ DELCO M 010 Re 


the best 
лаан 


Masuno macnn your s can have! 


ke 
wW oo“ 


ome 


Rigid steel fr 


FURNACE BLOWERS 
Positive-action switch 


5t - 
eel-backed babbitt bearing: 
Оше 
er 
Operation 
OIL BURNERS 


To give the most dependable service, appliances need 
the most dependable motors. Delco has the engineer- 
STOKERS ing and manufacturing experience that assures appli- 
ance motors of lasting quality. i 


But, just as important to manufacturers today is flexi- 
bility of supply. In fast-changing markets, quick 
changes in motor specifications or delivery dates are 
often called for. Delco meets these requirements, too— 
with an organization set up to deliver what's wanted 
when it's wanted. 


It is easy to understand why more and more maru- 
facturers are turning to Delco—the best running mate 
your product can have. 


£X DELCO MOTORS - 


DELCO PRODUCTS 
Division of General Motors Corporation, Dayton, Ohio 


GASOLINE PUMPS 


SALES OFFICES: (Chicago + Cincinnati + Cleveland < Dallas + Detroit + Hartford + Philadelphia 
COMPRESSORS. 


HOME WORK SHOPS] FANS (Ventilating) DISHWASHERS IRONERS OFFICE MACHINES FEED GRINDERS SEPARATORS 
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Stokes fully automatic 
molding presses... there 
are many different models 
.. are high-speed, flexible, 
foolproof, economical pro- 
duction units designed to 
produce a wide variety 
of simple or complex 
parts...by the hundred 
or by the million. 


If you want to know what 


The various 

plastic components 

which make up the complete 

housing for the new KLIXON C9150 
manual motor-starting switch were designed 
to be made by automatic molding . . 

to assure uniformity of parts, material 
savings, and controlled inventories. 


'The battery of Stokes fully automatic 
200D3 molding presses at the SPENCER 
THERMOSTAT Division of Metals 
& Controls Corp., at Attleboro, 
Mass., produce identically 
accurate parts... quickly 
.. and at remarkably 
low costs. Filling hoppers 
and removing finished 
parts are the only labor 
requirements once the 
presses are set up for 
automatic operation. 


fully automatic molding can do for 
you, send samples or blueprints of 
your parts for a free analysis . . . 
there is no oligation, of course. 


F. J. STOKES MACHINE Gi 


F. J. Srokkes MACHINE Co Our parts or blueprints are attached for you 
Глвок Roap analysis 
PHILADELPHIA 20, Pa. Send your bulletins on Stokes fully automatic mold 


ing presses. 


NAME. 





COMPANY 
ADDRESS 


ONE. 


Water Stills мр. $ 
* in Machinety, 
d iR 
PHILADELPHIA 20, PA. 
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continued 


and permanence. Other test methods 
cover: Sheets, tubes, rods, and molded 
insulating materials; conditioning of 
plastics ; analytical methods; molds and 
molding processes for plastics; and 
à electrical tests. 

The compilation includes 11 recom 
mended practices. In addition there 
are definitions of terms relating to 
plastics; descriptive nomenclature of 
objects made from plastics; and a code 
for designating form of material and 
direction of testing plastics 


Quakers In Science 
And Industry 


ARTHUR 
6x84 п 








RAISTRICK 361 pages 
Published by the Phil 
sophical Library, Inc., 15 E. 40th St., 

Neu Y ork 16, N Y $6 









In the England of the seventcenth 
and eighteenth centuries, the Quakers, 
a religious sect founded by George Fox 
in 1650, were regarded with suspicion, 
and their refusal to take oaths or to 
pay tithes banned them from the uni 
versities, the professions and govern 
ment service 













As a consequence, they 
made their way into the despised fields 
of science, industry, finance, and trade 
In these fields their high standards of 
personal conduct brought them wealth 
and respect, and, in turn, these fields 
of activity began to take on the import- 
ance they hold today in England and 
much of the rest of the world 

The activities of the members of 
this sect are outlined by following the 
careers of a number of the more im 
portant Quaker families, and numer- | 
ous quotations from ancient records are 
used to substantiate the pattern of their 
influence. These records indicate that 
their early ventures were confined to 
the trading of wool and the manufac 
ture of woolen goods. Soon, however 
a number of them, starting as ironmon 
gers, turned to the mining of iron ores 
and manufacture of iron goods and 
through their 
ventions in 
founders of 
greatness 

















improvements and in 
these fields became the 
their nation's industrial 
This section, in particular, | 
should be of interest to engineers be 

















cause the problems encountered in iron 
making and the solutions found for 
them are described in detail 

In the fields of science and medicine, | 
a number of Quakers gained promi 
nence. Their attempts to encourage | 
interchange of ideas among men in- | 
terested in science has resulted in the | 
formation of scientific societies and the | 
free flow of information among scien- 
tists that goes on today. Included is 
a description of Benjamin Franklin's 
connections with the Quaker scientists. 

















FORCE OF Of ROTATING 


- often eliminating the necessity for 








A LDL 
OTORS 


te 
ы ru n 
Will save YOU . .. Money, Space, Time! 


Dudco Vane-Type Mo:ors operate by direct force of the fluid against the 
vanes. The fluid enters through ports which are diametrically opposed, to 
balance shaft loads. and discharges in the same manner. Notes included with 
the figure below relate to fluid motor construction. Pump operation is similar, 
with the dual vanes bearing radially outward with positive forces which, 
while adequate for pressure sealing, are balanced hydraulically to eliminate 
undesirable wear orcducing thrust against the ring. 




















» NOTE HOW PRESSURES (P) 

5 мат Ов AND OUTLET PRESSURES (v) 
ошту BALANCE BACH OTHER 
/ (NO SHAFT LOAD) 


OUTLET OR 
INLET 


۷ 


P -INLET PRESSURE 
Vv ~ OUTLET PRESSURE 


OUTLET OR 
INLET 


MOTOR DIRECTLY IN 
DIRECTION OF ROTATION 


P 


INLET OF 
OUTLET 


CHECK THESE FEATURES CHECK THESE USES 


* DUDCO MOTORS operate down as * Lumber 
low as 10 or 15 RPM at high torques conveyors, 


works). 


(Resaws, slitters 
carriage feed 
gear reduction units 


* Starting torque is over 93% of theo 
retical torque 


* Torque ratings from 9 lb.-in. to 550 
lb.-in. per 100 PSI available 


* Quiet operating even at 3600 RPM 
* Smaller size for ease of application 
® Overall mechanical efficiency 85% 

at 1200 RPM, 77% at 100 RPM after 


è Cannery (Box dumpers, fruit 
conveyors). 

* Machine Tools Thread tap 
ping, lapping, indexing, bend 
ing machines, etc.). 

© Chemical (Centrifuge, mixers, 
agitators, screw conveyors). 


© Mining Equipment (Traction, 


long use Shoveling). 
120 HP available at 800 RPM * Trucks (Hose reeling, con 
* Hydraulically balanced for long veyors). 


life—without any mechanical means 

for holding vanes out against the a 

stator ring Drilling Rigs (Rotary table. 
è Rugged reversible service is com cathead winch) 

mon application * And many more 


Railroad Work Equipment. 


DUDCO’S over 100 field representatives stand ready to assist in the application of 
Vane-Type Motors and Pumps to your equipment. 


Write today for our complete catalog and our handy fluid motor data sheets show 
ing HP output and speed vs. volume and pressure required. 


PRODUCTS COMPANY 


1784 E. Nine Mile Road * Hazel Park, Mich. 


Please send me catalog and motor data sheets: 





MAERZ and PAUL'S 


DICTIONARY 
OF COLOR 


New Second Edition 
By A. MAERZ, Director, American Color 
Research Laboratory. and 
M. REA PAUL, Consultant. Rahr Color 


lin 





ERE is a standard work—a voluminous pre 


sentation of color specimens and color 
names, produced with fine inks and every care 
necessary to make it accurate 
now brought fully up to date 


and reliable 


A complete working vocabulary of 


color. 
this book provides specimens of 


7.000 colors, 
conveniently classified, together with 3.500 ac 

cepted color names In this edition, many 
names that have appeared since the previous 
edition are included. among them those in the 
Mh edition of the Standard Color Card of 
America and those sponsored by Howse and 
Garden. Newly developed pigments used in this 
7 — edition result in improvement of depth. purity 


and brilliance of most of the colors 


7 2 How to use tbe dictionary 
6 e 
2/7 [742 Qu fr 0 m A L L | E D in relating colors 


with the names by 
A practical ref- which they are 
erence for the identified 


in communicating a 
selection, identi- very precise color 


cation. e- specification, by 
At Allied, conversion of prints to parts is a closely con- — — Meremce to. th 


cise matching reference to 


plate number. 
trolled process involving more than the individual skills and — — зев. ова row ia 


which the color ap- 


modern facilities normally expected on any precision contract 7000 tn "establishing a 
work. Any Allied routing sheet or part print will show you how COLORS ip, celer epecilica- 


i »rdi colors 
exacting process and inspection procedures dovetail with 208 poges, 9 x 12 in museum, collec: 
» d 2 . $25.00 end products, color 
Allied skills, machines, techniques. dnte coding of merchan- 
This thorough inspection program from beginning to end — TERMS in сауд and 

of processing insures that each step in producing your part will 


ceptible color dif- 
ferences in scien- 
£: ا‎ h d h dness tifle research 
a , 
exactly match your specified tolerances, finish an | r initi dcn MN Di. 
Such close control in every phase of manufacture avoids delays 


; | SEND COUPON 
and rejects and adds up to three big benefits for Allied preci- 


sion part customers: economy, prompt delivery and parts that | MCGRAW-HILL BOOK COMPANY. Ine. E 
33 est 42nd St.. New Yor! М.Ү. 
are trouble-free in all respects. | 


Send me Maerz and Paul's Dictionary of Color, 
2nd Edition, for 10 days’ examination on approval 


т | In 10 days I will send you $5.00, plus - 5* 
`e ALLIED PRODUCTS CORPORATION os Seen и Б се а E 
ta, D E PARTMENT B-4 1 charge if you remit first payment with this coupon 


E А 12639 BURT ROAD * DETROIT 23, MICHIGAN p — 
^ 


1 Name 


Address 
HARDENED AND PRECISION GROUND PARTS * ALLITE ZINC 


ALLOY DIES è R-B INTERCHANGEABLE PUNCHES AND DIES 
STANDARD CAP SCREWS ¢ SPECIAL COLD FORGED PARTS * 
SHEET METAL DIES FROM THE LARGEST TO THE SMALLEST e JIGS e FIXTURES 


Company 


Position 


ت و 
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How to cut costs when drafting revisions 
are necessary 


A case history based on the 
experience of the Virginia 
Department of Highways 


TODAY the State of Virginia is engaged in a long-range Highway 
Zoning Program which necessitates changing thousands of draw- 
ings to include proposed right of ways. 


How to do the job most economically was an important ques- 
tion: Retracing was ruled out—too slow, too expensive. The use 
of intermediate prints was considered next. They had to be 
long-lasting . . . easy to make . . . easy to revise. 


Here’s why Kodagraph Autopositive Paper was chosen 
for the job: 


Long-lasting intermediates are assured. In a “per- 
manence test” made by the Virginia Dept. of High- 
ways, an Autopositive print was left on a roof top for 
36 days. During this time this photographic interme- 
diate was exposed to 200 hours of sunlight . . . 6.88 
inches of rain. Despite all of this abuse it was declared 
“good as new.” 


Proof, indeed, that “Autopositives” will stand up 
under less trying, normal conditions . . . will remain 


intact in the files year after year...ready to produce 
sharp, clean blueprints whenever needed. 


» pnm 

— E E н Photographic intermediates are produced at a new low 
Р 2 cost. When "Autopositive" is used, positive photographic inter- 
mediates are produced directly without a negative step, with- 

out darkroom handling. Maximum efficiency is realized by the 

Virginia Dept. of Highways because its "Autopositives" are 

turned out automatically . . . in a continuous blueprint machine, 

which can be converted readily for Autopositive production. 


Drafting revisions are easily made. Unwanted details 

—such as existing right of ways—are removed quickly 

from “Autopositives” with corrector fluid. Then the pro- 

posed right of ways are drawn in with pencil or ink 

Thus, new masters — prepared without costly redrafting— 

2 / are ready to turn out the blueprints needed for county 
A. 7 “ОУ M TT the 4 supervisors and resident engineers. 


[Xodagraph Auiopesitive Paper 


“The Big New Plus” in engineering drawing reproduction 
---—---e------------ ——-— —- MAIL COUPON FOR FREE BOOKLET —— — 


Ө н ойле yen, OF your EASTMAN KODAK COMPANY 


local blueprinter, to produce : : PA 

positive photographic inter- Industrial Photographic Division, Rochester 4, N. Y. 
mediates at a new low cost. 5 
Gentlemen: Please send me a copy of your illustrated 


© It enables you to protect booklet giving all the facts on Kodagraph Autopositive Paper. 


valuable originals from wear 
and tear...obtain more 
legible final prints. 


Name Position 


Company 


* — — kodak 


TRADE-MARK 





© It gives you photo-lasting 
file copies. 





@ It restores old, worn draw- 
ings . . . reproduces opaques. 





For Operating Temperatures... 
—100' to + 500° F. 


Connecticut Hard Rubber chemists have built real temperature resist- 
ance into COHRLASTIC Fabrics. 

These silicone rubber-coated fibreglass materials remain soft, flex- 
ıble and resilient over an extremely wide temperature range. 


Gaskets 
Diaphragms 
Ducting 

Conveyor Belts 
Heat Sealing Jaws 
Boiler Sealing 
Expansion Joints 
Press Covers 
Electric Insulation 


Low Temperature 
Service 


Meet AMS 3315 and QM MIL-T-10035A 

Their excellent resistance to hot oil makes them an ideal gasketing 
under conditions that cause other materials to harden and leak. 
Thousands of applications have proved their effectiveness. Equally 
good sealing is obtained at very low temperatures . . . an important 
feature for winterization, aircraft or refrigeration work. 

COHRLASTIC íabrics may be readily cut to size or died out to 
form gaskets . . . or are obtainable in the form of finished gaskets. 

Send for technical data sheets giving physical properties. 


The Connecticut Hard Rubber Co. 405 East Street, New Haven, Conn. 
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BUILD IN INSTANTANEOUS SPEED CONTROL 


with the 


New Variable 
Speed Drive 


that uses two belts to vary speed 
and reduce belt replacement 


2 NARROW 
BELTS... 
INSTEAD OF 
1 WIDE BELT 


gives smooth- 
est operation 
. . « highest ra- 
tios in smallest 
space... long- 
est belt life 


1-15 HP, MAX. RATIO 16-1 


Minimum RPM Maximum RPM 
Output Shaft Output Shaft 
16-1 


м 1 


All models available in plain units and Monobloc (built-in motor). 
Skeleton models if desired. Available with hand-screw control or no 
control (to be adapted to your requirements). 


POWER TRANSMISSION: 
sheaves, V-belts, variable 
— — v speed drives 
ج“‎ 
SH “ — PUMPS: centrifugal, power, 
FLL —— 
AIR COMPRESSORS: 


— ме. € eir-c 
THE 6000 "пж HAND OF INDUSTRY —— S 
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The tandem belt design is a feature of 
WORTHINGTON ALLSPEED DRIVES 


Here is a new, enlarged line of instan- 
taneous step-less variable speed drives 
. with important exclusives you'll 
want to investigate for your machinery. 
Worthington ALLSPEED DRIVES are 
now built in six sizes— from 1 to 15 h 
—around the tandem-belt design which 
gives a greater range of speed variations 
and greatly reduces belt replacement. 


THE NARROWER —THE BETTER 


This tandem-belt design permits using 
a narrower belt than most variable speed 
drives. Obviously: the narrower belt 
suffers less from side compression— 
lasts longer. And belt replacement, when 
necessary, is made easily—no disman- 
tling of the complete unit—and costs 
less, too. 

Another important Worthington fea- 
ture— motor-equipped units havestand- 
ard NEMA frame 1750 rpm motors— 
a convenience in emergencies. 


Still other important features: automatic 
positive belt tensioning . . . all rotatin 
parts fully machined and balanced an 
carried in shielded, life-lubricated ball 
bearings . . . in-line input and output 
shafts . . . mountable in any position, 
to run in either direction. 


Send coupon for Worthington All- 
speed Drive bulletins AS-1600-B3 (A 
drive) and AS-1600-B4 (C drive). 
Worthington Pump and Machinery 
Corporation, Worthington Allspeed 
Drive Sales Division, Holyoke, Mass. 


p" т» =н» ано аша аша нә «шә «шә «нь «ма «нь «н 


| Worthington Pump and Machinery Corporation | 
Worthington Allspeed Drive Division 
Holyoke, Mass. 


Please send bulletins AS- 1600-B3 and AS-1600- І 


B4 on Worthington Allspeed Drive. 





How PLASTICS 
Help Make It Hot for Colds 


Don't worry about cold bugs! Just get 
this wonderful Prak-T-Kal Electric 
Automatic Vaporizer. And don't 
worry about production bugs—even 
if you need plastic parts to be sub- 
jected indefinitely, like these, to boil- 
ing water and steam at 170? F. Just 
ask for Kurz-Kasch production. 

The heart of this “Safest-Rated” 
vaporizer consists of electrodes located 
in the plastic cores (A or B, depending 
on unit size). Water valved into cores 
is brought to a boil there and gen- 
erated into steam expelled through 
moulded-in recess for medication cup 
in cap. To secure extra-dense castings, 
the cores are compression-plunger 


moulded, and the caps are plunger 
moulded, Result: stable dimensions 
under all operating conditions with- 
out swelling or cracking —no porosity 
— no shorts— performance rated by 
a prominent consumer - evaluation 
service as one of the safest in the field. 

Here’s a germ (of an idea) we 
would like to expose you to. Leading 
manufacturers in all lines come to 
Kurz-Kasch for expert engineering 
help—for experienced tool-making— 
for conscientious, dependable plastics 
production. If you need a thermo- 
setting supplier, our 34 years of 
custom-moulding experience should 
make a strong case for us. Just call. 


Kurz-Kasch 


FOR OVER 34 YEARS PLANNERS AND MOULDERS IN PLASTICS 


(Above) Prak-T-Kal Automatic Va- 
porizer, by Practical Electric Prod- 
ucts, Inc. Approved and Listed by 
Underwriter Laboratories, Inc. Plastic 
components moulded by Kurz-Kasch. 


Kurz-Kasch, Incorporated « 1427 South Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 * Rochester, Hillside 2415M * Chicago, Harrison 7-5473 * Detroit, 


Trinity 3-7050 * 
Delmar 9577 ° 


Philadelphia, Granite 2-7484 * 
Toronto, Girard 9711 œ 


Dallas, Lakeside 1022 * 


los Angeles, Prospect 7503 • 
EXPORT OFFICE: 89 Broad Street, New York City, Bowling Green 9-7751. 


St. Louis, 
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"Jot 
PRECISION 
SPINDLES... 


Specify 


NEED A NEW SPINDLE? Then let us be 
your spindle department. 


Just send us your specifications. We will 


quote you promptly on a spindle designed 
for your job. 
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Morse cable chain like that in truck's lift mechanism is avail- 
able in four pitch sizes, with average ultimate breaking strength 
ranging from 3,900 to 49,400 pounds. 


Tough-built Morse roller chain drives give you on-the-job 
stamina and long life. They use teeth, not tension. Morse 
roller chain drives are positive, can't slip. They are 99% 
efficient. 


100 Morse 
Branch Offices 
and Distributors 
to supply your —— — — 
power mansmis- Cn li — 
Silent 


sion demands. d e: 
: Morse Silent n 
) Chain Drives Chain 

Couplings 


From coast to coast there are more than 100 offices, representatives N. 


Power Transmission products to give 
where you m Мо 
- Morflex 


E Roll Radial 
orse Rolier Соор 
Chain Couplings — 


and distributors of Morse 
you quick information and service when you want it 


want it. Ask the Morse Man first in any case! Check your classified 
phone directory under “Power Transmission” or “Chains” for 
the nearest Morse Man. 
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gets lift from 
MORSE CHAINS... 


HE huge Ross truck at left, world’s largest on pneumatic 
| ^ lifts, moves, and stacks a thirteen-ton, six-foot-wide 
load, ceiling high at low cost. Everything about this machine 
smacks of power, power, power. And transmitting power effi- 
ciently, safely, reliably are two types of Morse chain: Morse 
cable chains, in the lift mechanism; two Morse double roller 
chain drives, from the differential drive axle to the front wheels. 
Whatever your power transmission problems — whether they 
call for cable chain, roller or silent chain drives, clutches, 
couplings, or drive shafts — turn to Morse as Ross has. For 


complete information, write 


MORSE CHAIN COMPANY 
Dept. 110 * 7601 Central Ave., Detroit 8, Michigan 


Morse means 


MPT Power 


BASIC FORMULA 


Ё Transmission 


—— (e ———— 


| SE 
Morse Morflex c I MOR 
Rockford l 
! — 
LÍ 
| 


с lin 
T — MECHANICAL 


POWER TRANSMISSION 
AS PRODUCTS 
6 ى فة‎ iilii ino uii dir eub m d oral 


Morse Morflex Morse-Rockford 
Drive Shafts Pullmore Clutches DI 


TO ap ep ap D ap an an 
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PESCO POWER PACKAGE operates 


BOTH Hydraulic Header Lift and Variable 
Speed Drive on Deluxe COCKSHUTT Combine 


Poseo Нуб Роме рой. Offering a new range in performance, never before equalled іп 
ege model 05-2252-010. combine design, the new Deluxe Cockshutt ‘‘Drive-o-matic”’ 
Pump displacement .433 си. combine makes possible great savings in threshing time and a 
in. Capacity 2.75 g. p. m. @ much greater yield in grain threshed. 
1600 ғ. р. т. @ 1200 р. s. i. By designing the combine so that a single unit Pesco hydraulic 
Peckege includes relief Power Package provides the necessary power for both lowering 
webves, check velesa, end and raising the combine header, to compensate for variations in 
dandis. crop heights and ground levels, and for regulating the forward 
speed of the combine itself, Cockshutt engineers have made it 
possible for the operator to meet all harvesting conditions with 
finger tip control. 

The preciseness, ease, and accuracy with which Pesco hydraulic 
muscles can handle such complicated, heavy, and sometimes 
awkward operations, is only one important reason why more 
and more farm and industrial equipment manufacturers are 
turning to Pesco for answers to their hydraulic power problems. 

Perhaps this sales power of Pesco hydraulic power can help 
you, too. For the complete story, write today. 


PRODUCTS DIVISION BORG-WARNER й á RP X 3S 31-3 ind 


ЕЭ - 24700 NORTH MILES ROAD BEDFORD, OHIO 
XY @ О ; 


“оа сх 


E 5 е —— S — 
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ROLLING GRIP 
FRICTION CLUTCH 


—another Dodge "First" 


It's Compact - 


It's Flexible - 


It's Smooth - 


Dodge Rolling Grip Friction Clutches are 
available from distributors' stocks in two 


New and simplified design results in new 
ease of control, together with positive drive 
and extreme ruggedness. Dodge Rolling 
Grip Friction Clutches provide trouble-free, 
dependable service on many thousands of 
industry's tough installations. 

There are no toggles! Instead, the mech- 
anism shifts smoothly on hardened steel 
balls — and has the positive grip of a wedge. 
Operating parts are completely enclosed 
for safety, yet quickly accessible for service. 
DODGE MANUFACTURING CORPORATION, 


DO 


types — Bolted Plate and Gear Tooth Mech- 
anism — in sizes from Y3 H.P. to 21 H.P. at 
100 R.P.M. For complete data, including 
easy Selection Tables, call your Dodge Dis- 
tributor or write us. For capacities ranging 
from 21 H.P. to 470 H.P., ask for data on the 
famous Dodge Diamond D Friction Clutches. 
Call the Transmissioneer, your local Dodge Dis- ( 


tributor. He's factory-trained to help solve your 


power-drive problems. He has information on 
latest transmission developments. Look for his 

name under "Power Transmission Machinery" 

in your classified telephone directory. 


1200 Union Street, Mishawaka, Indiana 


of Mishawaka, Ind. 


FIRST IN 


PRODUCT ENGINEERING — January, 1951 


POWER TRANSMISSION MACHINERY 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT ETCHING CORPORATION, 1555 N. SHEFFIELD AVE., CHICAGO, ILLINOIS. 
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Today, paint finishing zinc coated and zinc 
diecast parts—once a costly and difficult prob- 
lem for manufacturers and users—is simple, 
sure and speedy when Bonderite is used before 
painting. 


On zinc and zinc alloy diecastings Bonderite 
stabilizes the reactive nature of zinc, uniformly 
coating all surfaces, deep recesses and orifices. 
Zinc coated steel sheets, widely used in indus- 


try, get the same important benefits from 


makes fast friends 
out of zinc and paint 


TRIER 


ИШИ ТИИ ТИЕ ИИТИИ 
MIA — M MA 1111111 





Bonderite treatment. 


The Bonderite coating, integral with the 
metal, is compatible with all types of paint, 
assuring lasting finish life for component parts 


or products where fine appearance is important. 


If you are now using ineffectual etching or 
time-consuming weathering methods to prepare 
your zinc products for paint, investigate Bond- 
erite protection today. Write for full information. 


Bonderite, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 


PARKER RUST PROOF COMPANY 
2179 East Milwaukee Ave. 
Detroit 11, Michigan 


BONDERITE—Corrosion Resistant Paint Base + PARCO COMPOUND —Rust Resistant + PARCO LUBRITE—Wear Resistant for Friction Surfaces 
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RHEOSTATS * RESISTORS * TAP SWITCHES 


OHMITE 


THIN RESISTORS 


GLE-UNIT BRACKET 
ADJUSTABLE TY 





FIXED TYPE 
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* 
onze bearings s d@y after day; fhe, 


, toe, melting and casting pro- 
are carefully controlled. 

Trained foundry and laboratory — 
‘nel as well ag chemical m metallurgical 
"equipment of the latest design are required ` 
. o carry ón this exact control. Bunting Has 
. always t@ken pride in being the leading 
«» prodtcer of bearing bionze of the highest 

ity and has the facilities te maintain this 
fegdership. The Bunting Brass & Bronze 
Company, Toledo 9, Ohio. Branches in 
principal cities. 





More ZINC Die Castings were produced in 1950 than in any pre- 
vious year in the history of the die casting industry. Product 
engineers, in increasing numbers, have found that properly de- 
signed ZINC Die Castings offer a combination of low cost and 
high quality that is hard to beat. Consider, for example,the ex- 
pertly designed 1951 Packard radiator grille. Here you will find 
several hints which may be helpful in getting the most for your 
ZINC Die Casting dollar. 


& MAKE USE OF THIN SECTIONS 


While this grille is massive in ap- 
pearance, clever coring and thin sec- 
tions have reduced to a minimum thc 
amount of metal used. There are six 
ZINC Die Castings in this assembly 
The grille frame is 60 inches long and 
is cast in one piece! The convex shape 
of this casting, and of the two separate 
inner grille bars, creates a feeling of 
mass—with section thicknesses as low 


as .075" The vertical bar at the center 
of the grille is the fourth ZINC Die 
Casting in the assembly and the two 
parking lamp housings bring the total 
to six. 


$ CAST ALL BOSSES 


The drawing (below) of one section 
of the grille frame reveals the bosses 
accurately cast in position to facilitate 
attachment of the grille to the car. This 
design feature greatly minimizes as- 
sembly costs. 


For additional information on the 
economies possible with ZINC Die 
Castings ask us—or your die caster— 
for a copy of “Designing for Die Cast- 


" 


ing ". 


The New Jersey Zinc Company 
160 Front St., New York 7, N. Y. 


ZINE 


А 
wore FOR DIE CASTING ALLOYS 


PRODUCT ENGINEERING — JANUARY, 1951 





looking for a good tube? 


for the refrigerators you manufacture? 
—condensers you must retube? 
—installations you make in factories, homes? 
—municipal projects you are building? 


—equipment you produce? 


—or for any other products or installations where you require tubing that is depend- 


able, economical and long-lived? 


TAKE A LOOK AT WOLVERINE. Quality-controlled from ore to finished product, 
this tube has “what it takes.” 


Wolverine produces seamless, non-ferrous tube, and nothing else. All our efforts 


are concentrated on making tube as good as it can possibly be produced. 


It is made in copper and copper base olloys (plain and finned), and in bi-metal 


(finned) in a wide range of sizes to meet new-y all tubing needs. 


Call us whenever the use of tubing is contemplated. In the meantime, we'll be glad 
to send you literature on any special application you have іп mind . . . WOLVERINE TUBE 
DIVISION, Calumet & Hecla Consolidated Copper Company, Incorporated. Manufac- 
turers of Seamless, Non-Ferrous Tubing, 1415 CENTRAL AVE., DETROIT 9, MICHIGAN. 


PLANTS IN DETROIT AND DECATUR, ALA. 
Sales Offices in Principal Cities 
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The NEW Brown & Sharpe 


MICROMETE 


Black graduations 


Dull chrome finish 


Wide divisions 


Hardened and ground threads 


New sliding taper thread adjustment 


Positively locked screw and thimble 


Quick, easy thimble adjustment 


Rust resistant 


Available in complete range of sizes 





An exclusive 
combination of 


advanced features! 


Never before has a line of micrometers offered such 
an outstanding combination of advanced features! 
Improvements throughout the new Brown & Sharpe 
Micrometers now contribute higher performance to 
every essential of micrometer service . . . readability, 
accuracy, ease of adjustment, durability. 


Notice the widely-spaced divisions, black gradu- 
ations and dull chrome finish . . . for easy, accurate 
reading. Observe the integral spindle and screw 
with simplified thread adjustment and longitudinal 
adjustment of thimble on screw. Consider what the 
long-wearing carbide faces and one-piece stainless 
steel spindle and screw with hardened and ground 
threads mean to durability! 


Only by actually seeing and holding one of these 
new micrometers in your own hand can you appre- 
ciate all the advantages of these many new features. 
See them at your hardware store or tool supplier's. 
Write for illustrated folder describing the com- 
pletely new line of Brown & Sharpe Micrometers. 
Brown & Sharpe Mfg. Co., Providence 1, R.I., U.S.A. 


We urge buying through the Distributor 


Brown & Sharpe Bs 





RIB brazed to RECEIVER by induc- 
tion with a piece of .0034” 
EASY-FLO 45 flat stock. preplaced 


between parts time, 2) seconds 


REAR BLOCK brazed to RECEIVER 
by induction, with 4 pieces of .070 
EASY-FLO 45 wire preplaced—time, 
28 seconds. 


ACTION BAR brazed to FORE- 
HAND TUBE by induction, with a 
piece of .015 EASY-FLO flat stock 


preplaced — time 5 seconds. 


COLLAR brazed to MAGAZINI 

TUBE by induction, with a ring of 

025” EASY-FLO 45 wire preplaced 
time 5 seconds. 


VENTILATED RIB and COMPEN- 
SATOR joined to BARREL with a 
length of EASY-FLO 45 flat stock 
staked to under side of rib, and a ring 
of .031" EASY-FLO 45 wire pre- 
placed in an inside groove in com- 
pensator—all brazed in a controlled 
atmosphere furnace, 6 at a time in 15 


minutes or 2/5 minutes per assembly. 


In making this J. C. Higgins Model 20 De Luxe 12 gauge 

shotgun, High.Standatd Mfg. Corp, New Haven, Conn., was 

shooting for fast production and low cost without sacrificing in the 

least the high g tw heir guns are noted. Pictures show 
how they oth m. -FLO 45 


SCORE — 5 neat, strong assemblies in a total time of 3 minutes WILL EASY-FLO 45 
33 seconds — with a fraction of an ounce of alloy per joint and BETTER YOUR SCORE? 
no finishing needed — which is good shooting when you're 
gunning for speed and economy. 


Will this remarkable low- 
temperature silver brazing alloy 
bring down metal joining costs 
for you, as it has for hundreds of 
other manufacturers? Without 
obligation, we'll send a field engi- 
neer to go over your work and give 
you the answer. Just write or call 
and say when. For the facts in print 
WRITE TODAY FOR THF 
NEW BULLETIN 20. 


Bridgeport, Conn. * Chicago, Ill. + Los Angeles, Cal. + Providence, R. I. + Toronto, Canada 


* Agents in Principal Cities ° 
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This is one case 
where a stroke a hole does not 
mean a handicap. Instead, it means 


fast, uninterrupted drilling. 


To keep up such a pace in any 

metal, the maker of this power feed 
assembly for a drill press knew he 
had a tough holding job for ball 
bearings... a problem which he 
turned over to Fafnir. The solution — 


shown here — worked perfectly. 


If your product calls for ball 
bearings you, too, will find it to 
your advantage to call in Fafnir 
specialists because Fafnir’s 
experience is not limited to just 


one or two industries but is 


industry-wide. The Fafnir Bearing 
— - Company, New Britain, Conn. 


1. Single Row Radial Type, 
Light Series, capable of 

carrying radial, thrust or combined 
loads in ony direction. 


2. Same as above with single 
grease shield added. 
3. Same as No. 1 except the 


size of bore. 


4. Single Row Radial Type, BALL BEARING S 


Medium Series. Heavier cross-section 
than the Light Series . . . capable 


of withstanding heavy shock loads. MOST COMPLETE LINE IN AMERICA 
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Why For over 150 years, gear men have recognized that double- 


s enveloping gearing—IF IT COULD BE PRODUCED—would mean 


more teeth in contact, more contact per tooth, greater load carrying 
capacity, smoother operation. But it was not until Samuel I. Cone 


yelo d — т" method that true double-enveloping 
e 1 
geal . 


CONE-DRIVE GEARS 
are true 
DOUBLE-enveloping 


ALL engaged teeth are in CONTINUOUS CONTACT 
WE EACH tooth is in contact FULL DEPTH and 


МЕ АЧ. — — — 
V PL d 


wh t 1. Greater Load Carrying Capacity, since 


Load carrying capacity is greater 
Strength is higher 
Unit pressures are lower 


Gears Are Stronger, since 
Load is distributed over all teeth in 
engagement 
Teeth are in "shear'' only 
Tooth thickness can be varied between a 


gear and pinion of different materials 
to balance stresses 


— — Gear Design Is Simplified, since 
DIVISION OF MICHIGAN TOOL CO. Ratio, number and size of teeth do not 
7171 E. McNichols Rd. 
b aene 38, GN. affect capacity or tooth strength 
Pressure angle is fixed, circular pitch does not 
have to be considered 


"Hydraulically-smooth" Drive Is Obtained, since 
Contact is continuous and velocity constant 
Regardless of the number of teeth in the gear, 


| 
| 
| 
Please send me without obliga- 
| 
| 
| 
| 
i a full Ye of the teeth are simultaneously in contact 
Ratio 1 to | 
| 
| 
| 
| 
| 
| 
| 
| 


tion further information on 
double-enveloping Cone-Drive 
Gears. We are particularly in- 
terested in the following 


Horsepower to 


For further information 


Nome fill in coupon at left 


Title 
Company «у D & 
ONE-LZRIVE GEARS — — —— — —— 


, / qu 2 
eitAceu, PMüctugam /00€ Conyzarty 


P R Є , 
DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 7171 E. McNichols Road * Detroit 12, Michigan 
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Anaconda Die Pressed Forgings 
iMustrated are full-size and 
unretouched. On the spindle 
housing, right, machining costs 
were reduced 70%; on the dial, 
next above, 40%. 


FORGINGS vs. CASTINGS? 


Sorry, it wasn’t even a contest! 


The Weldon Lathe Attachment meas- 
ures carriage movement directly to 
.001". Both fractional and decimal 
dials are available. All parts are 
chromium plated. 


In the first place, they shouldn't be in the same ring 
together, because Anaconda Die Pressed Brass Forg- 
ings have almost twice the strength of ordinary brass 
sand castings. 

The Weldon Tool Co. of Cleveland, makers of the 
Weldon Direct Reading Measuring Attachment for 
lathes, switched from sand castings to forgings and 
found the extra strength a big sales advantage. 

They also found a lot of other things: Solid, 
dense-grained, readily machinable metal; die-like 
dimensional accuracy; a surface smocthness that cut 
finishing and plating costs to the bone. And... an 
overall saving of 30%! 

Publication B-9 will get you off to a good start. 
Write for it now. Address The American Brass Com- 
pany, General Offices, Waterbury 20, Connecticut. 
In Canada: New Toronto, Ontario. 


50101 


You can depend on twice-wrought 


DIE PRESSED FORGINGS 





ROLLS -ms FOR PRACTICALLY 
ANY APPLICATION 


Products of the world's largest specialty roll sbop at 
Ansonia are made for such “diverse uses as processing 
rubber, plastics, linoleum, celluloid, phonograph record 
blanks, asphalt, asbestos, ink, paint, soap and textiles; 
calendering paper; rolling metal; grinding flour, coffee 
and sugar cane; crushing tobacco stems; and extracting 
oil from linseed and cottonseed. 


Here rolls are designed and manufactured in sizes from 
5" to 72" in diameter and up to 35 feet long overall, of 
chilled iron, alloy iron, gray iron, Meehanite® metal or 
steel. Highest grade materials are used and every manu- 
facturing step, from metal mixture and casting, to gri 
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IS 


PRODUCT 


PORTRAIT OF A 50% SAVING ! 


This is a picture of a laminate reinforced with 
Fiberglas* mat. 


It matches—even surpasses—the electrical 
and mechanical properties of laminates rein- 
forced with organic materials . . . yet it costs as 
much as 50% less! 


Because the Fiberglas materials used for re- 
inforcement in this new laminate panel resist 
the destructive action of water, oils, and most 
chemicals, the laminate is ideal for insulating 
apparatus which is subject to extreme operat- 
ing conditions. Electrical properties of this 
glass-reinforced material are superior. Arc re- 
sistance has an ASTM rating of 150 sec. It 


machines readily and cleanly in production op- 


OWENS-CORNING 


FIBERGLAS 


IN YOUR LIFE...FOR GOOD! 


*Fiberglas is the trade-mark (Reg. U. S. Pot. Off.) 
of Owens-Corning Fiberglas Corporation for a variety 
of products mode of or with gloss fibers. 
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erations where carbide tipped cutting tools 
are used. 


If you make or use electrical apparatus, and 
want top-flight insulation at rock-bottom cost, 
consider laminates reinforced with Fiberglas 
mat. 


Sheet stock and molded shapes made of 
Fiberglas glass-base laminates give supe- 
rior service for— 


COIL WASHERS ‘° TERMINAL BLOCKS 

BARRIERS and SHIELDS - SLOT WEDGES 

END LAMINATIONS ‘° BASE PLATES 
LAYER INSULATION 


OWENS-CORNING FIBERGLAS CORPORATION 
Electrical Sales Division, Dept. 807 
16 E. 56th Street, New York 22, N. Y. 


Please give me more information about Fiberglas glass- 
base laminates. 













organize, operate 
and control 


a 
Standard Design Clamp Saves product- 


Production and Design Time 


The application of a MC design 
Marman Quick Coupler a 
hose connectin E eat tato Kir engineering 
and turbin = 

i t for aircraft, mus d 
ed many uses for = epartment 
versatile clamp. it is particularly 


removable equip- Here is a book that will 

suitable A essories and ducts show you "tested methods to 
ment or acc : 0 facilitate production and re- 
e of the unique design duce costs in your engineer- 
— which provides instant ing department. Designed to minimize paperwork 


d f t sembly ithout sacrificing control, this book outlines the 


basic functions necessary to all successful engi- 

: # ЕЛ neering departments, large and small. These fun- 

information, write Dept. damentals are discussed in full to clearly point 
For ! the way to smoother operation, higher production 


and greater economy in your organization, 


ENGINEERING 
ji as ORGANIZATION 
Waaa AI AND METHODS 


PRODUCTS CO,/nc. by JAMES E. THOMPSON 
















940 W. FLORENCE AVE. Bosk Manufacturing ж 
INGLEWOOD, CALIFORNIA 337 Pages, 6 x 9, $4.00 


McGraw-Hill Industrial Organization and Management 
Series 


This practical guide analyzes each step of pro- 
cedure used by successful engineering departments 
to handle prime functions and establish basic con- 
trol. In its fifteen chapters you are led through a 
complete study of your 
problems relative to 
15 Helpful organization, person- 
Chapters: nel, cost control, draw- 
Organisation ings, part numbering, 

ti cataloging, print con- 
trol and many other 
important subjects. It 
explains methods found 
superior in delegating 







Simplified Attachment 
for Starter Duct 


Standard design Mar 
m 

T-Bolt Clamp with integral 
attaching angle provides an 
efficient means of anchoring 
duct to wing leading edge 
Exclusive design features of 
arman T-Bolt Clamps provide 
even circumferential take up 
and assure an efficient seal 


for all types of ho 
connections. se and duct 


Saut tof ud desu Tone vith Warman, 


Standardized Clamps for Specialized Applications 


гел» фә юте 


un Dens authority, apportioning 


Drawing : LA: 

and Title Blocks duties and avoiding ov 
. Drawing Release erlapping between sec 
„ m Print tions. Over 150 charts 


Advance Engi- and diagrams assist 


5 5o p 





neering Informa you in clearly under 

О ж» standing the methods 
Technical described. The infor- 
mation in this book 
applied to your organ- 
ization will result in 
maximum efficiency 
and cost reduction. 


10 Days FREE Examination—Mail Coupon 


Peceneccecscecsceccccscausuaceasessssssccsessesssscer, 
* 


McGraw-Hill Book Co., 330 W. 42 St., NYC 18 








Services 
. General Services 





Send me Thompson's ENGINEERING ORGANIZA- 
TION AND METHODS for 10 days' examination 
on approval. In 10 days I will send $4.00, plus & 
few cents postage, or return book postpaid. (Post- 
age paid on cash orders.) 

MEMEO ccccccccecccsccces ——— 
Address . e06 — — 
City and State..... 


Company 


Position FPE-1-51 
Books sent on approval in U. S. and Canada only. 
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UNTIL WE KNOW! 


If you want a “yes” or "no" answer right 
off the bat, please don’t ask us whether we 
can accept your order for metal powder 
parts... for our answer may have to be 
"No." That's because we delay saying 
"Yes" until we have satisfied ourselves on 
two points: (1) Is the part adapted to pro- 
duction by the powder metallurgy process? 
(2) Will the powder metallurgy process 
work to the advantage of the customer, in 
lowered costs or improved performance? 


Actually, thousands of parts now made by 
older methods could be made better or 
more economically by Moraine. Three sim- 


ple rules determine whether any particular 
part meets our standards: 


€ The shape must permit good die fill and 
correct density. 


€ The required physical properties and 
tolerances must be obtainable by our 
normal production method. 


€ The quantity of parts to be manufac- 
tured must be sufficient to justify costs of 
tooling, set-up, and equipment loading. 


If we find that your parts pass these three 
tests, Moraine will be glad to give you a 
"Yes" answer... and to assure you of 


improved quality and/or lowered costs. 


MORAINE PRODUCTS 


DIVISION OF GENERAL MOTORS, DAYTON, OHIO 
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MicroKold 430 
polished sheets 
now -— 


During the current critical nickel shortage, the 
same close tolerance and uniformity of gauge 
that have made MicroRold 18-8 so outstanding 
are now being incorporated in MicroRold 430. 


It is important that the individual end use be 
discussed with your distributor or with our 
metallurgical department. 


MicroRold 430 has moderate ductility, good 
forming and bending characteristics, and can be 
drawn to a moderate degree. It can be brazed and 


WASHINGTON STEEL 


Se bs 


> B 


E | (^ С | 


== 


soldered with the same facility as chrome-nickel 
grades and except where resistance to high 
stresses is a major factor, it welds satisfactorily 
by the usual methods. 


MicroRold 430 is used extensively for interior 
architectural trim, bar, restaurant and soda foun- 
tain components, table tops, etc. Washington 
Steel Corp. 
sheets in standard sizes, 20 gauge and lighter, to 
replace chrome-nickel material vitally needed 
for the national defense program. 


is currently producing polished 


CORPORATION 


Washington, Pennsylvania 
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Fabrication-by-welding is being 
used by an ever-increasing 


number of careful, thorough buyers 


... and they are specifying 
American Welding. 


A copy of our new 20-page 
illustrated catalog will be 
sent on request, 
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Compared with friction hampered plain bearings 
MCGILL MULTIROL full type roller bearings resist wear because of their easily 


lubricated roller line contact with raceways. Longer life and greater 
efficiency is the natural result of the constant precision maintained in the bearing. 
Lubrication is simplified and required much less frequently. Maintenance is free 

of costly down time for periodical adjustments and bearing replacement. 
MULTIROL bearings are your assurance of adding these advantages 


to the operation of your machinery. Millions in service to date prove such exclusive 


features as one piece outer race and roller retaining end shoulders and 
lubrication reservoirs above roller ends in the SE Series. CF and CYR Series 
have thick outer race sections for heavy shock load in cam action applications. 


Mounting is possible with or without stud. 
Write today for Bulletins on all MULTIROL Bearing series. 


C. 
M GILL MANUFACTURING cCoO.. IN 
с 


` - VALP 
BE ING DI ISION, 20 0 


262 
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Customer Reports 


ONLY 250 LBS. REJECTED OUT OF 2,000,000 
WITH ASARCO CONTINUOUS CAST BRONZES! 


prominent manufacturer of railroad equipment reports: 
Only 250 lbs. of Asarco Continuous Cast bronze rejected 
out of a 2,000,000 Ib. experience . . . better properties than 


other bronzes ... scrap losses practically eliminated. 


There are virtually no rejects when you use Continuous 
Cast bronzes. The unique Asarco casting process gives you 
bronze rods, tubes and shapes with fatigue and impact 
characteristics up to 100% better than those of sand cast 
bronzes ... with better tensile strengths, yield strengths and 
hardnesses . . . with no porosity, no hard or soft spots. Asarco 
Continuous Cast bronzes are ideal for use on automatic 


screw machines. 


You can get Continuous Cast bronzes made to order in 
a wide variety of alloys...in standard lengths of 12’ 
lengths 5’ to 12" on request . . . lengths 12' to 20’ on special 


arrangement. 


216 sizes of the standard Asarcon 773 bronze (SAE 660) 
are stocked in 105" lengths for convenience at warehouses 
in principal cities across the country. Distributors will cut 
the warehouse stock to suit your specific requirement . . . 


long or short. 


your Asarco distributor 
for a 12-page color catal 


mplete technical data 


— — American Smelting and Refining Company 
aM NS Sas oe nore Perth Amboy Plant, Barber, New Jersey 


Please send me a free copy of the new 12-page catalog 
“ASARCO Continuous-Cast Copper Alloys.” 
Name Title 


West Coast Sales Agent: 
KINGWELL BROS. LTD., 444 Natoma Street, San Francisco, Calif 


American Smelting and Refining Company += 


OFFICES: Perth Amboy Plant, Barber, New Jersey 
Whiting, Indiana City 


Company 
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ROTOR 


Finished rotors are sprayed 
with a special rust inhibitor 
which covers the rotor, the 
shaft, and cadmium-plated fan 
used on smaller motor sizes. 
Larger motors have aluminum 
fans. These are not sprayed. 


Mo 


YOU GET “PACKAGED PROTECTION” 
IN R«M ALLWEATHER MOTORS 


Standard R & M Integral Motors now 
are completely “Weatherized”—and 
all at »o extra cost to you. They're pro- 


6e »^? 


tected — inside and out—from damag- 
ing moisture Ww hich so often Causes 
premature failure. Weatherizing pre- 
vents rust, corrosion, and rapid dete- 
materials. It 
makes good R & M Motors last even 
longer, wherever they're installed. 


PROTECTION, PLUS. New R & M Weath- 
erizing, plus R & M "Clean Sweep" 
high-velocity end-to-end ventilation, 


rioration of insulation 


keeps these durable motors both 
internally clean and remarkably cool- 
running. They operate cooler than 


STEEL PARTS 


The complete assembly of body 
and shell, with the stator, is 
dipped in "Robbinite," and 
this moisture-resisting under- 
coating— developed by Rob- 
bins & Myers—is then baked 
on, prior to final painting. 


comparably rated motors on the same 
work. And you can even mount them 
outdoors without a cover. They're 
snake-proof and mouse-proof. Noth- 


ing has been forgotten. 


VALUABLE “EXTRAS.” Only Robbins & 
Myers gives you all these “extras” in 
a standard motor: Weatherizing .. . 
shrouded end-heads... pre-lubri- 
cated, sealed ball bearings (adopted 
in 1949).. 


groups and coil windings.. 


. insulation of both phase 
. and 
many other construction refinements. 
Sizes: Polyphase, 1-50 h.p.; Single- 


END-HEADS 


Cast-iron end-heads and the 
cast-iron terminal box are 
carefully cleaned and given 
the same anti-corrosion treat- 
ment, inside and out, often 
specified by our Armed Forces 

for use in damp climates, 


SEALED AGAINST 
LEAKAGE 


Terminal box is gasketed, and 
lead-ins are sealed at the 
motor shell. Repellent grease 
on shaft keeps moisture away 
from bearings. End-heads give 
motor full-height protection. 


e Robbins € 


Myers is big 
enough to serve your every 
need completely, yet not too 
big to serve you personally and 
promptly. For literature or 
gratis aid in solving powering 
problems, address Dept. P-11. 


Phase and D. C., 1-7 h.p.; Totally Enclosed Fan-Cooled and 
Explosion-Proof, 1-40 h.p. Write for free Bulletin No. 400. 


MOTOR DIVISION 


Springfield 99, Ohio + Brantford, Ontario 


ROBBINS & MYERS: INC. 


MOTORS - HOISTS + CRANES + FANS + MOYNO PUMPS + FOUNDED 1878 
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Now—7007 New Opportunities with 


= 


CARBON STEEL 
TUBING 


Look over yowr product. There 
are many ways in which Rigidized 
Tubing will improve its design, 
utility and eye appeal at little or 
no added cost. Here's why— 
Rigidized Tubing needs no 
polishing before chrome plating, 
saves weight through use of 
lighter gage metals and has more 
rigidity and buckling strength. 
Four attractive patterns. Write for 
information today. 


THE STANDARD TUBE CO. 


Detroit 28 FY Michigan 


Welded Tubing Fabricated Parts 
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2 laá — DESIGN LEADERSHIP in circuits, components, accessories 


and enclosure fabrication. 


ад нр ENGINEERING SERVICE through experienced, 


practical engineers stationed in principal cities. 


Electrical standards for machine tools are 
published by the National MachineTool Build- 
ers’ Association for general industry use and 
by the Joint Industry Conference for the mass 
production industries. Both standards are 
intended to promote safety, uninterrupted 
production and long service. 

Whether a simple combination starter (at 
left) or a complex panel (opposite page), 
Square D will build control to meet either 
NMTBA or JIC standards. NEMA 1A semi- 
dust-tight enclosures meet NMTBA specifica- 
tions, while NEMA 12 semi-dust-tight enclos- 
ures without mounting holes or knockouts 
meet JIC requirements. Engineered door 
latches and handles, wide felt cover gaskets 
and safety disconnect operating handles are 
important features. 

Coordin.ted design program has pro- 
duced complete lines of disconnects, starters, 
relays, timers and transformers. Standard de- 
vices are easily combined to solve practically 
any control problem. 


SQUARE J) COMPANY 


DETROIT . MILWAUKEE . LOS ANGELES 


TP — 
——— — 
ШЕШ iat 
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Engineered, ^ 


Factory-Assembled \ 3 
| Controller above is built to JIC and NMTBA stand- 
and Tested | ards with NEMA 12 enclosure, circuit breaker dis- 


connect interlocked with door, and 110 volt control 
from dual primary transformer having extra capacity 
for 100 watt work lamp. Safety features include con- 
trol fuse, terminal for grounding and control circuit 
designed with all coils wired to grounded line. 


E D COMPANY - MILWAUKEE, WIS 


| mem CIDHIBHIHERIHHEHE 
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INVAR 


` Simplifies Production 


of Precision Parts 
Applications for INVAR: 


Invar in the forms of bar stock, strip and tubing is fre- 
quently used to advantage for parts which must not change 
size with temperature variations. Typical applications 
include instruments, aircraft controls, and other devices 
that must remain accurate in spite of 
from O to 400 F. Another use is in provid ovement for 
automatic control, by combining invar's low therma 
expansion rate and the higher expansion rate of another 
metal. Many thermostatic y this principle. 


temperature changes 


devices empi 


Tool used and chips pr 
ing regular grade invar 


— Free-Cutting INVAR: 


Note that the drill used on regul ar invar failed after going 
only l'4", while the drill used for Carpenter Free-Cut 
Invar ''36" was still good after drilling through the entire 
2*4" block. Carpenter Free-Cut Invar “36” is easy to 
machine, yet has the same low thermal expansion char- 
acteristics as the regular Carpenter Invar '36", as indi- 
cated in the graph shown here 


egee 


The Carpenter Low Expansion Alloy Book gives you useful 
information on the expansion characteristics of the two 
- Carpenter 36% nickel invar alloys. For 


€ A a copy, just write a note on your com- 
\ "A pany letterhead, indicating your title 
THE CARPENTER STEEL COMPANY 
117 W. Bern Street, Reading, Pa. 
Woolworth Building, New York 7, N.Y 
С» CARSTEELCO” 


offer you new opportunities to solve problems 


Export Department 


| в COVERING ALL INDUSTRIAL 


FLEXO JOIDTS 


Offer theFlexibility of HOSE 
the Strength of PIPE 


For conveying pressures through moving 
pipe lines or to machinery or equipment 
while in motion, use dependable Flexo 
Joints. Complete 360° movement in either 
direction for pressures from gravity up 

. long wear—low mointenance cost. 
Four styles—standard pipe sizes 4" to3". 


Write for 
complete information 


| 4650 Page Blvd. St. Louis 13, Mo. 


| In Canada: S. A. Armstrong, Ltd 


, 1400 O'Connor Drive, Toronto 13, Ont. 


ANY SHAPE - ANY MATERIAL - 


Write for Free. Forging Data Folder 
J. H. WILLIAMS & CO 


COMPLETE FACILITIES 


Helpful, Informative 


"The Drop-Forging People" BUFFALO 7, N. Y 


в кка ee 
FOUR TYPES OF- 44 


е = WOVEN BRAKE LINING , 


a REQUIREMENTS FOR INTERNAL 
a AND EXTERNAL BRAKES 4 


? through 4 x 3/8 
SPECIALISTS IN SHORT RUN ORDERS 
WE INVITE YOUR INQUIRIES 


ETT FRICTION MATERIALS CO. 


CHARLOTTE, N.C., U.S.A. 


Paopucr ENciNEERING — JaNvaRY, 1951 





you can FORGET COUPLING SHUTOOWNS— 


Se KOPPERS ENGINEERING 
STOPS COSTLY FAILURES 


These FAST’S COUPLING Serucces 
saue you money! 


UNSURPASSED ENGINEERING . . . 
Koppers Engineers are acknowledged the 
best in the coupling industry. Their practical 
knowledge, backed by 30 years of cou- 
pling experience, is at your service! 


LOWEST COST PER YEAR . . . Fast’s 
Couplings will outlast equipment they con- 
nect if properly maintained. Their cost may 
be spread out over 25 years or more, 
offering you lowest coupling cost per year! 


d 7t 
A $; < 


sre 


THE ORIGINAL 
GEAR-TYPE 


# 
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In oil fields, steel mills, power plants . ; ; all through 
industry . . . cost-wise executives report that Fas/'s 
Couplings, designed, manufactured and guaranteed by 
Koppers, are the best insurance against coupling 
failures! Take a tip from these users who know. 
Specify Fast's and forget your coupling problems! 

By specifying Fast's, you get the benefit of Koppers 
Engineering Service, acknowledged best in the indus- 
try. Koppers Engineers, backed by 30 years coupling 
experience, study your problem . . . then show you 
which Fast’s Coupling fits your application, (and more 
important) why you need it! 

Only Koppers can offer you this valuable service . 
only Koppers offers Fast's, the original gear-type 
coupling. Fast's Couplings assure you freedom from 
expensive coupling failures in your plant because 
Fast's have no perishable parts to fail! 

GET THE FACTS: Mail coupon today for your free copy 
of the Fast's Coupling Catalog, published by Koppers. 
Shows how Fast's operate, describes the many sizes 
and types. Gives full details about Koppers 
Engineering Service. Send for your copy today. 


FREE CATALOG 


KOPPERS CO., INC., Fast's Coupling Dept., 
231 Scott Street, Baltimore 3, Md. 


Please send me a free copy of your Fast's Coupling 
Catalog. 


Company 
Address 
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SELF-LOCKING NUTS 


can't work loose, either 


FLEXLOCs always STAY 

Remote Balb. Flec- Remote Bulb Elec- LOCKED, regardless of vibra- 

tric Temperature tric Temperature tion. They're one-piece, all- 

Controller witb Pro- н Controller with Mer- metal, have nothing to lose 
portionin gXaction cury Switch action, 

or forget. Temperatures to 

550? F. don't bother them, 

and you can use them again 

] ; R and again with no appreci- 

j of these handy, economical, maintenance-free controllers 9 рр 


are giving long and uninterrupted service. Design engineers are find- able loss of torque. 
ing their applications are practically limitless. Write for latest bulletin anc 


Two types of electric control are available: mercury switch with free sampies 


S.P.S.T., S.P.D.T. and 2 P.S.T. action. . . and proportional type with 
standard, unison or sequence action with variety of differentials. Both 
types available in ranges between —50^ and 700 Е. 

Measuring system for both controllers is of vapor tension bellows- 
operated type. Depending on the unit, control is actuated either by 
Honeywell Mercury Switch or by one or more Honeywell 135 ohm 
potentiometer type resistors. 


Accuracy, dependability, compactness and rugged construction recom- 
mend these controllers for easy, low-cost installation . . . minimum 
maintenance. 

You will want Catalog 8303 for your files... . send for it today. For 
a discussion of possible applications, call your local Honeywell engi- 
neer... he is as near as vour phone. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 4459 
Wayne Ave., Philadelphia 44, Pa. Offices in more than 80 principal 
cities of the United States, Canada and throughout the world. 


Honeywell -SPS- 


| STANDARD P h 
BROWN INSTRUMENTS RISO ИИ CO 
EE ——— JENKINTOWN 28 PENNSYLVANIA 


FLEXLOC Self-Locking 
Nut, "regular" type 
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Johns-Manville 


пеерас 


the new automatic ring packing 


There is no other automatic packing like this newest 
Johns-Manville packing development. Its unique de- 
sign, which makes each sealing ring a complete pack- 
ing unit, gives Uneepac advantages that are not found 
in conventional types of automatic ring packings. 


Designed to save packing space. The equipment de- 
signer will find that Uneepac enables him to keep stuffing 
box sizes to a minimum . . . and thus save space and ma- 
chining. In most cases, there is no need for header and 
follower rings. The center section of each Uneepac ring 
positions the lips and protects them from excessive gland 
pressure. 


Designed to simplify installation. Uneepac's unique de- 
sign practically insures trouble-free installation. Each ring 
centers itself on the preceding ring so that the entire set 
is aligned vertically and nested perfectly. 


Designed to seal better. This new packing provides high 
sealing efficiency. Because it is designed so that each lip is 
always exposed to fluid pressure, Uneepac has excellent 
pressure sensitivity is instantly responsive to fluid 
pressure changes. 


Designed to last longer. You get maximum assurance of 
long, dependable service with Uneepac because it does 


UM 
san 
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not depend on gland pressure for sealing. This means less 


wear on both rod and packing . . . reduces friction and 


wear .. . eliminates excessive gland take-up . . . and as- 
sures efficient operation under variations in pressure. 


Uneepac is particularly adapted for use on hydraulic 
presses, pump rods and plungers, compressors and simi- 
lar equipment. It is available in sizes from 5," inside di- 
ameter to 63” outside diameter. For more complete in- 
formation about this outstanding improvement in auto- 
matic ring packings, write Johns-Manville, Box 290, New 


York 16, N. Y. 


HERE'S HOW UNEEPAC WORKS 


l. Lips are positioned diamet- | | 


rically and vertically by center 
section of sealing ring 

2. Spaces between lips and 
heels allow fluid pressure to act 
upon each lip 

3. Lips are protected by the pro- 
jecting portion of center section 
against damage by excessive 
gland pressure 

4. Lips ore supported їо prevent 
collopse or distortion by exces- 
sive fluid pressure 

5. Each ring correctly centers 
itself on the preceding ring so 
that they align vertically and 
nest perfectly. 


Johns-Manville PACKINGS & GASKETS 





... OF COURSE HANNIFIN CYLINDERS MEET J. 1. 


Built with precision tooling! 
Insures interchangeability, 


perfect alignment of parts 
(JIC H6.3.2). 


End caps removable on foot 
mounted models without dis- 
turbing mountings (JIC H6.3.4). 


Universal end caps—ports on 
any side, always an air vent 
on top! (JIC 46.3.7). 


Alloy steel rod, ground and 
polished (jc H6.3.6). Induction 
hardened when specified. 
Chrome plated when specified. 


Seamless steel cylinder body 
TRU-BORED and honed to 


precision controlled wall finish 
(IC 6.3.1.) 


Piston positively locked to rod 
(JIC 46.3.7). 


Available with adjustable 
cushions, head end, rod end, or 
both ends—all sizes (JIC H6.3.8) 


ТШШЩ 


Ц 
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C. HYDRAULIC STANDARDS 


Newest, improved type rod 
wiper seal (JIC H6.36). Rods 
have wrench flats for your 
convenience. 


Positive seating packing gland 
(JIC 6.2.5). 


Pressure-sealing, self-adjust- 
ing, non-leaking rod packing 
(JIC H6.2.3). Immediately ac- 
cessible without disturbing 


end cap bolts or mountings 
(JIC H6.3.3). 


Confined O-ring seals—non- 
leaking, pressure sealing. 
Fully guarded against dam- 


age, yet easily accessible 
(JIC H6.3.3). 


Cap-to-cylinder joint held 
under compression—no chance 
for extrusion of seal (JIC H6. 2.4). 


Special purpose beveled step, 
pressure sealing, honed piston 
rings (JIC 6.3.5). Full 4-ring 
construction. 


Improved split retaining ring 
design—no tie rods. All parts 
accessible, separable, and 
readily removable (JIC 46.3.4). 


BUT there is more to any product than mere 
conformance to a standard. Consider the maker's exper- 


ience ... methods. 


.. equipment . . . facilities. Since 1905, Hannifin has 


specialized in making cylinders to meet the requirements of industry. 
Volume production of a complete range of sizes and types makes Hannifin 
a dependable, economical source of supply. Superiority in design and 
construction insures superior performance. In the field, there is always a 
Hannifin representative near you—see him for sales, service, or engineer- 


ing recommendations. 


Write 


HA NNIFIN MR bonos A. کته‎ 2 I М 


и. Bulletin 110 "Hydravlic Cylinders" 
CYLINDERS • 


VALVES • PUNCHES Bulletin 210 "Air Cylinders" 


PRESSES * RIVETERS • 
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SPECIALISTS in METAL STAMPINGS 


EXPERIENCE 
è TECHNICAL EFFICIENCY 


TI RACT DIVISION |— MODERN FACILITIES 


AMPLE CAPACITY 


WASHING MACHINE TUB FUEL TANK WASHER TUB AND COVER 


à led 
ess Drawn—Vitreous Enameie Baked Enamel Finish 


P Seamless Drawn Aluminum— 


Baked Enamel 


Tub 


Height 14 0 : E : "4 
Diameter... 22 * 
Tubs also made * 
from Stainless 
Steel and | 
Aluminum. е 
Length. 16% 

Width ...16*4 


Cover 


AUTOMOBILE 0! A 
Hot Dipped EI DEEP FAT FRYER POT TIME CONTROL BOX 


Seamless Drawn Stainless Steel Seamless Drawn Spray Painted 


Height 
Width 
Length 


Height 
Width 
Length 


STAMPING *« DRAWING » FORMING * benc: 
GALVANIZING « SPRAY FINISHING * WELDI dio dai a 


booklet Science and 

VITREOUS ENAMELING * LEAD COATING Skill in Sheet Metals. 
It illustrates many jobs 
produced for G. P. & F. 
customers... gives com- 


Augment your production facilities with 
plete data on our facilities. 


G. P. & F. service —1f you have a metal fabrication problem 
that's outside your field or beyond your plant facilities, submit 
blueprints or ideas to us. We can do your work from fabricating 
and finishing to final assembly. 


Complete Machine Shop and Tool and Die Departrnent 
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3/5 USUAL SIZE, V2 USUAL WEIGHT 


Above: Sier-Beth Gear Coupling com- 
pared with two major conventional 
types (ìn outline) of same shaft size. 
Through oll sizes, Sier-Bath's HP capacity 
is greater than either. 


FORGED HUBS AND SLEEVE 


-— J 


You can cut assembly costs with this 
new coupling, and achieve more com- 
pact designs. For the utmost in design 
flexibility, the internal teeth of Sier 
Bath Gear Couplings run the full work- 
ing length of the sleeve. Size for size, 
the units are smaller, lighter, and need 
less shaft space for assembly. They are 
easier to handle, and can be aligned 
quickly and simply. There are no bolts 
to install, and no special tools to buy. 


The hubs and sleeve simply slide 
together. The snap rings go on by 
hand, can be easily removed 
with a small screw driver — yet 
in operation, it takes 50,000 Ibs 
of end thrust to pop them out! 


Your customers will benefit by sharply 
reduced maintenance costs. Sier-Bath 
Gear Couplings save time in coupling 
and uncoupling, assure greater safety 
because they have no flanges or other 
projections, and provide better protec- 
tion for equipment because they put 
less strain on shafts and bearings. For 
high flexibility, silent operation and 
long life, the internal teeth of the Sier 
Bath Gear Coupling are evenly spaced 
and precision cut. There are no bolts to 
sheer, no trick teeth arrangements. All 
the load is carried on oll the teeth roll 
the time. 


SAVE SPACE 
SAVE WEIGHT 
and SLASH 
ASSEMBLY COSTS 


with Sier-Bath’s 


Revolutionary, New 


GEAR COUPLING 


j SNAP RINGS 
Powerful grip— 
but easy to 
install, remove 


NEOPRENE SEALS 
Guaranteed leak-proof 


OIL REFINERY INSTALLATION 
Uncoupled — With a Screw Driver! 


Top: Sier-Bath No. 2⁄2 Floating Shaft 
Coupling assembled. Bottom: Same coup- 
ling disassembled. Screw driver in picture 
was used to remove snop rings—disas- 
sembly was completed by hand. 


Distributors! Territories Open! 


WRITE FOR BULLETIN! 
Gives 


complete list 
odvantages 
drawings ond 
for standard 
motor, spocer 

shoft types—sizes from % 
to 6, HP 4 to 550. (Special 
sizes and types on request.) 


nmstallation photos 
of cost-cutting 
detailed plan 
specifications 
vertical, mill 


and floating 


FOUNDED 


GEAR and PUMP CO. , Inc. 


9238 HUDSON BLVD., NORTH BERGEN, N. J. 


1905 


PRODUCT 


W bat makes one man 
worth $40,000 — an- 
other only $4,000? ... 
this book tells... 


HOW TO 
CULTIVATE YOUR 
TOP EXECUTIVE 
QUALITIES ... 


—and win success faster in 
the upper brackets 


TOP EXECUTIVES aren't born. They're made 
Self-made mostly. Though they rise along 
different routes, the steps to their success are 
similar. They follow a definite course of action 

- and arrive at the top as planned. Now, 
here is a practical, inspiring book which brings 
you this amazing success formula. It outlines 
@ specific, detailed plan for cultivating the 
qualities which mark the top-flight business 
leader today—illuminating each point with in- 
timate, on-the-job studies of currently out 
standing executives. 


DEVELOPING YOUR 
EXECUTIVE ABILITY 


By Howard Smith, Personnel Consult- 
ant, Noted Lecturer, and Instructor 
with Dale Carnegie Institute. 225 pages 
5% х 8, $3.00. 


This book provides a blueprint that shows how 
you can win executive success. Showing that 
executive genius is not a quality one is born 
with, but the result of concentrated effort 
along the right lines, the book tells how to 
direct the same efforts and thinking which 
you already expend daily toward the definite 
goal of improving your executive ability 
Packed with helpful pointers it tells how the 
up-and-coming executive can make the most 
of his capabilities, grow in executive stature, 
and rapidly qualify for the upper bracket 
responsibilities and rewards 


Some facts this book gives you: 

how to plan advancement 

the secret of executive personality 

3 best methods for improving personality 
11 ways to put over your personality 

24 guideposts to productive thinking 

11 aids for making decisions 

11 steps for handling worries 

how to budget time most efficiently 

12 tested techniques for giving Instructions 
how to talk to groups effectively 

how to handie responsibility 

how to give yourself publicity 


McGraw-Hill Book Co., 330 W. 42 St., N.Y.C. 18 


Rend me Smith's Developing Your Executive Ability 
for 10 days' examination on approval In !0 days 
1 will send $3.00, plus few cents postage, or return 
book postpaid. (Potage paid on cash orders.) 


Name 

Address . 

City and State 

Company 

I t FPE-1-51 
$3.50 in Canada; order from McGraw-Hill Co. of 


Canada I . 12 Richmond St. E., Toronto 1) 
eee eeeeEnensess eseeeeeseesseeseeessessescsesessesee 


oeeerecveceseneeseesseasessssssssees: 
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you SAVE material dollars 
you SAVE machining dollars 
you SAVE tool dollars 


with MUELLER BRASS CO. 


forgings 


Your savings add up in a hurry with Mueller Brass Co. forgings. You save material. Brass and bronze forgings 


have a tensile strength at least 50% greater than sand castings. This eliminates all unnecessary weight and reduces 
overall material costs * * * You also save machining and finishing time. Since the dimensions of forgings can be held 
to much closer tolerances, there is less material to remove by machining. Also the finishing time required for 
plating or polishing is greatly reduced by the smooth, natural finish of brass and bronze forgings * * * You save 
tool dollars. The absence of surface scale greatly lengthens the life of machining tools. The dense homogeneous 
structure of forgings eliminates scrap due to sand holes and other material scrap * * * Where appearance, 
strength, and cost of manufacture is important, it will pay you to specify Mueller Brass Co. brass and bronze 
forgings. Write today for the cost-cutting details. 


i 


MUELLER BRASS CO., PORT HURON 16, MICHIGAN 
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Product | 
Uniformity 


| Field Service 
a ae 


Engineering 


NT] preference for a reason FALI guide 
when you specify 


hall and roller bearings 


s acquire a value 


Over the years, product 
d their mechanical 


above and beyon 
proved by their 

t industry. This is 
еге ball and roller 


qualities— a value 
acceptance throughou 
especially true of & 
bearings, preferred by all industry for one or 
more of eight good reasons. So when you 
specify, let preference be your guide. 720 


Ir- 


1Е5, INC., PHILADELPHIA 32, PA. 


SKF INDUSTR 
of axr and HESS-BRIGHT bearings. 


— manufacturers 


Pro 
)U( 
I | NGINEERING J 
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It’s the new Taylor Catalog ...48 fact- 
filled pages of descriptive and engineering 
data on Vulcanized Fibre, Phenol Fibre 
and Special Laminates. If you are looking 
for new ways and means to improve your 
product, and save money too, here's an idea 
source guaranteed to spark the imagina- 
tion and give you a hat full of hints, tips 
and suggestions. 


In this new Taylor Catalog you will find 
all the details you need to know about 
electrical, physical and chemical proper- 
ties of sheets, tubes and rods. It tells you 
how to design, plan, and buy for maximum 


FOR THE 
PLASTICS 
USER 


economy. It offers valuable tips and sug- 
gestions on how to select the right Taylor 
material for the job. It shows you how to 
machine these versatile materials . . . gives 
you weights, suggested applications . . . 
specifications. 


And that's not all! There's a lot more 
information as well...tables, diagrams 
and technical data that you'll find of 


constant value. 


This new Taylor Laminated Plastics Cata- 
log should be in your files. For your free 
copy, just fill in the coupon below . . . mail 
it today . . . we'll do the rest! 


TAYLOR FIBRE CO., Dept. PE 11 
Norristown, Pa. 


Send me my free copy of the new Taylor 
Laminated Plastics Catolog 


TAYLOR FIBRE CO. 


NORRISTOWN, PENNSYLVANIA 


نت ن م 0408 


TITLE 
WEST COAST FACTORY: LA VERNE, CALIF. COMPANY 


ПШ 


STREET 


city — O ww 
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Where Connections Must Move... 


on a tire mold... 
on a machine tool... 


FLEXIBLE METAL HOSE 
solves the problem 


economically and dependably 


Whatever the product you are designing —if connec- 
tions must be made between relatively movable parts to 
convey high or low temperature liquids or gases under 
pressure or vacuum, CMH Flexible Metal Hose is the 
answer. CMH corrugated flexible metal hose will with- 
stand frequent and repeated flexing ... has high resist- 
ance to external damage. REX-WELD steel and bronze 

— — —— — — hose is available in standard sizes from 346” through 12" 
REX-WELD and REX-FLEX corrugated flexible I,.D. for burst pressures to 12,000 psi, temperatures to 
metal hose. Write, today, briefly outlining the 1000° F. REX-FLEX stainless steel hose is manufactured 
— — ———— in sizes from 546” through 6” I.D. for working pressures 
to 2000 psi, temperatures to 1400° F. Both types are 
available with or without metal braid covering. 


we will be pleased to send you the appropriate 
descriptive material. 


Flexon identifies 3 » 
СИИ годна ther * CHICAGO METAL HOSE Corporation 


——— 1351 S. Third Avenue + Maywood, Illinois + Plants at Maywood, Elgin and Rock Falls, Ill. 
In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 


ONE DEPENDABLE SOURCE 


for every flexible metal hose requirement 


Convoluted and Corrugated Flexible Metal Hose in a Variety of Metals * Expansion Joints for Piping Systems 
Stainless Steel and Brass Bellows + Flexible Metal Conduit and Armor * Assemblies of These Components 


for over 48 years. 
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Where Does the Red Begin? 


Y 


are concerned, that's 


WHERE GEAR 


a question vou want to 


l'oo often th« 


mav ask 


red ink be- 


begin with 


VOUTSt lf 


gins too soon It may 
gears not dependably up to your 
specihcations You may find it in 
production slow-downs due to geal 
installation difficulties. You may find 
that poor performance is build- 


ing up vour Service costs. 


ee eo FOR AUTOMOTIVE 


11042 
$ 


- 


ou may discove I that ge ar-trouble S 


ire Causing vou! customers to think 


of compe titors’ products 


pr 


If the red 
the se points vou ll be we 11 rewarded 
by discussing gear problems with 
“Double Diamond” engineers 
“Double Diamonds” are produced to 

rk in the black. They provide 
[hey 


low installed cost 


ink begins at any of 


| 
serve economically 
on the job for whi h vot 
[hes 
your 
We 


gear-building behind us. We 


do credit to your produc 
reputation 
have thirty-six years of su 


lieve we know gears, and we bel: 
know 


costs We 'd like to discuss these m 


wt the true facts about ; 


ters with vou at vour conven 


Automotive Gear Works, inc. 


FARM EQUIPMENT 


&Reg. ! Pat. Off 


% U 


№, 
ME Él 


AHE 


AND 


RICHMOND, INDIANA 


GENERAL INDUSTRIAL APP 





To give your product high performance 
standards, use relays that meet avriation’s highest stand- 


Relays meet 
them all! 


small, light-weight—mount in any position in a 
ур 


restricted space...save valuable room, hold down weight. 


resist shock and vibration—contact operation is 


dependable at vibration up to 10.5 G's. 


protected from harmful conditions—operate in 
“ideal” atmosphere of dry nitrogen, sealed against dust, 


corrosion, atmospheric pressure changes and tampering. 


versatile in application—as shown at left, Class 
"S" Relavs are available with solder-or socket-type ter- 


minals...and with the contact arrangements you specify. 


Other telephone-type relays can also be supplied, with 
or without hermetically sealed enclosures. Write for 
circulars. Address: AUTOMATIC ELECTRIC SALES 
CORPORATION, 1033 West Van Buren St., Chicago 7 
Ill. In Canada: Automatic Electric (Canada) Ltd., 


Toronto. Offices in principal cities. 


RELAYS SWITCHES 


VAN 
AUTUMATIL SZ ELECTRIC 


CHICAGO 





One of Several Ports of a Coto- 
lytic Cracking Plant Produced for 
the Petroleum Industry. 


Pressure Vessels for the Chemical 
ond Allied Industries, 


Heavy Press and Machine Fromes 
ond Bases for the Machine Tool 
Industry. 


A Steel-Weld Fabricated 
Gear Housing produced and 
completely machined ready 
for assembly by the Steel 
Weld Division of The R. C 
Mahon Company 


Diesel Engine Cronk Cases and 
Frames for the Marine and 
Electro-Motive Field 


Cronk Cases, Frames, and other 
Parts for Monufacturers of Marine 
Steam Engines of Uniflow or 
Multiple Expansion Type. 
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More and more designers are taking advantage of the 
many savings made possible by today’s advanced tech- 
nique in Steel-Weld Fabrication . . . thousands of heavy 
machinery parts and major assemblies are now pro- 
duced in this form for manufacturers in many fields. If 
you can use Steel-Weld Fabrication to advantage, you 
will find in the Mahon Company an unusual source for 
welded steel ir any form . . . a source with complete, 
modern fabricating and machining facilities backed by 
a staff of design engineers and craftsmen from whom 
you may expect a smoother, finer appearing job, 
embodying every advantage of Steel-Weld Fabrication. 


ree Е. Ss Drege 
DETROIT 34, 


COMPANY 
MICHIGAN 


Engineers and Fabricators of Steel in Any Form for Any Purpose 


x 





Hanna 


HYDRAULIC 


MATIC 


AND PNEU 


Суііпӣегѕ 


$troight Line Thrust 


Jed Closs Lever 
Reduced 


Have You Considered the 


1001 WAYS 
— — 


Fluid Power Muscles 
Can Be Used in Your Plant 
70 CUT COSTS, 
SPEED PRODUC TION? 


The fundamental mechanical move 
estions of the innumer 
shown here are à few nus we 
le ways Hanna Cylin er - 
е i. uds puli, lift, press, du or control 
si , efficiently, economically. . ‘ 
— of Hanna Hydraulic and -— 4 
matic Cylinders and Valves are - * = 
throughout industry - +: achieving s$ zo bel 
pendable fluid power = ==” eed -— ы 
1 and actuation ... re ieving О Р 
Slow, tiresome manual jobs, increasing pr : uc 
tion : improving quality and reducing соз М 
It may pay you well to O—€— E P 
i nna 
‘lities of low-cost, efficient Ha ( 
se for applications in the — = 
uipment in your plant as well as in the е 
— you make for resale. Hanna representa — 
located from coast to coast, will be glad to w 


Horizontol 
Parallel Motion 


]st Closs 
Lever 


Straight Line {| 
Motion 


Multiplied 2:1 


SEND FOR CATALOGS 


Hanna Catalog No. 236 
gives complete details and 
specifications on Hanna 
Pneumatic Cylinders. 

Catalog No 233A gives 
full information on Hanna 
Hydraulic Cylinders. Ask 
for copies. 


Ртоснсо!!у 

— И 
Rotory 
Motion 


bs | 


P 50 -* C(Omniatezaa 4 /004 */0.$/ 
* N 2 2 
(H) Hanna Engineering Works 


^ j Elston Avenue, C jo 22. M 
З » 
© 


4 Positive 
Positions 
with 
$troight Two Cylinders 


Push 


nois 


If your product has removable parts 
which be mislaid, dropped and 
broken, or lost, add usefulness and sales 
appeal at negligible cost by securing 
these parts with Bead Chain. Bead Chain 
provides the ideal safeguard for caps, 
covers, hasps pins, wedges, alarm ham- 
mers and other important parts. Strong, 
light, rust proof, completely flexible, it 


cannot kink, bind or jam. Free swiveling 
action makes 


can 


Bead Chain especially 
| adaptable for screw type parts. Made in 
| five bead sizes, and in all metals and 
finishes.Attachments available 
for every need. For the finest 


retainers specify Bead Chain. 
Trade Mark 


| THE BEAD CHAIN MANUFACTURING CO., 
92 Mountain Grove St., Bridgeport 5, Conn. 
Monufacturers of: BEAD CHAIN — the kinkless chain of a 
thousand uses, for fishing tockle, novelty, plumbing, elec 
trical, jewelry ond industrial products; MULTI-SWAGE 


— the most economical method of producing small tubular 
metal ports for electronic and mechanical application. 
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—with ANCHOR Ductile Sleeve Hose 


X Factory application of Anchor's exclusive Ductile 
V Sleeve Coupling is your best insurance against 
leaks or blow-offs. Our superior grip gives you a 
plus margin of safety and a minimum time loss due 
to lay-up of equipment. 


Here's how it works (referring to the illustration): 
Cover stock (G) is removed from the hose by grinding 
and buffing. Ductile Sleeve (C) is slipped on the end 
of the hose over the bare wire. Coupling body (A) 
with steel insert (B) attached is placed in position on 
the hose. The coupling is then swaged radially on 
the hose, imbedding the ductile sleeve into the inter- 
nal grooves of the coupling shell (E) and into the 
mesh of the wire braid reinforcement (F). This is the 
exclusive Anchor patented grip. 


Clamp-type Couplings 


P AOLO m TTO 


> 


Some of the applications of Anchor high-pressure 
flexible oil lines include high-pressure riveting, road 
machinery, snow plows, coal mining machinery, ma- 
13rial handling machinery, machine tool applications, 
agriculture, railroads, oil field machinery, liquefied pe- 


2-Piece Re-usable Coupl 
РРР? troleum gas, lubrication and various other installations. 


for engineered information on Anchor 
h-pressure cour r particular 


b req 


Jear out this coupon 
d and mail TODAY / 
| ANCHOR COUPLING CO. INC. 
| Libertyville, Illinois 


I want engineered-information on cost-cutting Anchor Ductile Sleeve 


NPTF Straight Adapter 45°-90° Adapter Unions і Hose Couplings. Please send me Bulletin No. 48. 


Unions 


Position 
Other styles of related fittings | Ише TO 
available for piping installations Company 


ANCHOR COUPLING CO. INC. 


Factory: Libertyville, Illinois . Bronch: Detroit, Michigan 
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My hats off to 


_ the people who make 
KRE products 


\ 
— 


bow. fellers! 


Precision and quality don’t grow on trees. But they 
grow. 

At Keuffel & Esser precision and quality are almost 
a century plant. In other words they have been grow- 
ing there in fertile soil for exactly 83 years. (K&E was 
founded in 1867.) 

It’s mostly a matter of people. Oh, there are machines, 
too, big ones, little ones—some of them almost human 
—but it takes people to imagine the machines, and to 


master them and supplement them. 


111 


I’ve been talking about K&E products for a long, 


The first factory built by 
Keuffel & Esser, in 1880, 


long time. Maybe it's time I talked a little about the 
people behind them. 

lve just been through the K&E factory at Hoboken 
again. I wish you could have been along, because you, 
as an engineer, would have seen much more than I. 
But even I could sense the honest craftsmanship and 
the father-and-son tradition of precision and the zeal 
for quality in the air. 

You just don't get to be that fine in one generation. 

There are a number of K&E employees who have 


been around for about a half a century, and there are 


some 150 employees who have been there for a quarter 

of a century or more. This latter bunch of kids, as well 
as the young sprouts who have 
been there only 20 or 15 years, 
have inherited the K&E feeling 
for doing things the good, old, 
exciting, honest way. 

But don't get the idea that 
there is any moss on K&E. An out- 
fit that has thrived this long has 
to have the knack of remaining 
perennially young and of keep- 
ing ahead of the pack. 
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et » - ^ 
Partners in Creating 


When K&E coined the phrase “Partners in Creating,” 
they of course meant not themselves but their products. 
And it’s true that K&E products have been in with 


engineers, scientists, draftsmen and architects on the 


ot. KE 


The K&E trade mark for decades, and the more 


modern one adopted in recent years. 


creation of most of the big man-built wonders of the 
world for over 4/5 of a century. 


Zippy at 83 
Appv at 625 

K&E have remained alert and alive, as is evidenced 
by their unending originality and inventiveness. They 
made America's first slide rules, as far back as 1891. 
And in both world wars, they did a big development 

) 8 I 

job on optical equipment for our fighting men—on vital 
things such as periscopes, fire control instruments and 
height finders. The K&E catalog is full of *firsts"— 
some of them plenty recent, such as Wyteface* Mea- 
suring Tapes and Leroyt Lettering Equipment. No 


wonder it’s the engineers’ encyclopedia. 


ell al | 


| KE CATS WHISKER DEPARTMENT | CATS WHISKER DEPARTMENT 


Factories within a 
F: ۰ { ` 

ACLOPrY 

K&E headquarters are a town within a town, many 
factories within a factory. In one area they're coating 
miles of papers and cloths. In another they're turning 
screws so tiny you feel like a hippopotamus if you try 
to pick one up. Here they're grinding optical lenses. 
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Gee there are 
a lot of FIRSTS 
in this book ! 


There they're putting graduations no bigger than a 
fly’s kneecap on scales of some sort. Here they're do- 
ing fastidiouslv fine leather work. There they're reeling 


off steel measuring tapes by the mile. 


___ aA — 
— 


— 


\< 2S was in thet 
VVol id Ware 


But wherever you go you are aware of the age-old 
passion for precision and quality. And I’m not the leasi 
bit sorry that today I haven't sold you a single K&E 
product. I’ve just tried 
little bit to sell you on the 
people at K&E—and to get 
you to believe that you 
can safely make K&E 
products trusted part- 
ners in your own crea- 


tive work. 


*Trade Mark 
tTrade Mark ® 





WHEN DAIMLER 


INVENTED THE FIRST 
GASOLINE-DRIVEN AUTOMOBILE 
4 


СБМ ONE 


WAS MAKING INDIVIDUALIZED 


£ EQUIPMENT PARTS 


The sight of the first gasoline-driven automobile on the road brought a quickening 
of the pulse to man. Today, it is almost impossible to imagine modern life without 
buses, trucks and automobiles. Equally difficult to envisage are our modern equip- 
ment manufacturers without their efficient, economica! production methods; a 
picture in which KOVEN engineering skill has played a great part. Because of our 
vast facilities and perfected methods, it is possible for us to turn out the specific 
parts you require often at a lower cost and in less time than could be done in your 


own plant. Call or write KOVEN today—no obligation 
Plants: 


Jersey City, N. J Our two modern plants are equipped with machine, welding, plate and sheet 
metal, galvanizing and painting shops. X-ray equipment insures quality control. 


L. O. KOVEN & BRO., INC. 
154 Ogden Ave., Jersey City 7, N. J. 


KOVEN FOR INDIVIDUALIZED EQUIPMENT PARTS SINCE 1881 
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RIGHT-ANGLE 
ROLLER ENDS, precisely 
square to avoid end- 
reb, oscillation ond 
side-shock. 


нме - Made RIGHT... 


results in unwavering 
rightline rolling. 


RIGHT-ANGLE 


... that’s why 
they ROLL RIGHT! | 


... Yes, that’s the Rollway Bearing quality story com- 
pressed into a sentence. For a roller bearing that’s 
held to right-angle trueness of roller ends, bearing 
surfaces and separator slots doesn’t skew. And it’s also 
free from oscillating action that results in dragging 
end-rub and destructive side-shock. It balances its 
own internal forces . . . promotes true 

orbital rotation of rollers within the 


races . . . reduces vibration and fatigue. 


ROLL the RIGHT Way 
with ROLLWAY 


Let's examine your bearing problems together 
to determine exactly the kind of bearings you 
need. Our years of specialized bearing experi- 
ence, plus complete engineering and metal- 
lurgical services, are always at your command. 
No cost. No obligation. Just write or wire 
Rollway Bearing Co., Inc., Syracuse, N. Y. 


1 


SALES OFFICES 
SYRACUSE DETROIT 


PHILADELPHIA CHICAGO 
BOSTON BIRMINGHAM 
PITTSBURGH HOUSTON 


CLEVELAND LOS ANGELES 


Complete Line of Radial and Thrust Cylindricai Roller. Bearings 
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Looking for trouble before it starts... 


with an MB VIBRATION EXCITER 


WHEN PRODUCTS GIVE unexpected trouble in serv- 
ice, you'll find too often that it’s due to vibration. 


Foresighted concerns take no chances with this 
enemy of equipment life. At Sperry Gyroscope 
Company, possible troubles due to vibration are 
ferreted out in the laboratory. By means of an 
MB Vibration Exciter, which has quick, easy 
adjustments for force and frequency, instruments 
are checked for vibratory response —for ability 
to resist fatigue. Result: Trouble is eliminated in 
the design stage, before it starts. 


This shaker is adaptable to countless situa- 
tions. You can test miniature electrical assemblies 
to mammoth wing structures; filaments to heavy 
axle shafts. In one of its jobs—fatigue testing— 
the shaker reproduces vibratory effect of years 
within hours. One company, for example, reduced 
the time of spot-checking bellows to 10 minutes — 
a job which formerly took 12 hours per unit! 


Location of noise sources .. , ac- 
tual observation of the motions of 
vibrations . . . study of damping 
characteristics of materials...these 
are but a few other important jobs 
where an MB Exciter pays off. 


One of the many instruments 
produced by the Sperry Gyro- 
scope Company is here un- 
dergoing a "shake test" on 
the MB model S-3 Vibration 
Exciter. Such vibration test- 
ing contributes to the de- 
pendability in service for 
which Sperry instruments 
are noted. The instrument is 
fastened to the shake table 
of the exciter, which is con- 
trolled from panel. Ampli- 
tude, velocity and accelera- 
tion are being read directly 
on an MB Vibration Meter. 


Models which deliver forces of 5, 
25, 50, 100, 200, 300 pounds and 
higher are now available— all elec- 
tromagnetic, We'd like to explain 
the technique of their use in detail, 
show you how to use one on your 
own problems. Write us without 
obligation. 


The Model $3 Vibration Exciter illustrated delivers 
peak force of 200 pounds. Operates in frequency 
range of 3 to 500 C.P.S. Has rotating power supply. 
Write us for more detailed information on MB 
Vibration Exciters, and ask for bulletin 410 мс 


н 


ТНЕ | MANUFACTURING COMPANY, Inc. 
| 1060 State Street, New Haven 11, Conn. 
PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION . .. TO MEASURE IT. . . TO REPRODUCE IT 
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» Improved Product Performance 


Series universal motor ports 

for portable tools, portable 

business machines and mony 
household applionces. 


...one of ó advantages of E 


Series motor suitable for 
mony intermittent duty 
applications where space 
ond weight are important 
considerations. 


A motor engineered for 
compact assemblies . . . 
оз computing machines 
ond other types of motor 
driven office equipment, 


A motor engineered to the exact requirements — —— 
of your product generally results in ducer provides straight lino 
greatly improved product performance. ee em 
Lamb Electric special application motors, built . 
to precision standards of high quality materials, 
also make available: 
IN THE MOTOR — 
* Reduced cost, weight, space. 
* Exact mechanical and electrical requirements. 
e Thorough dependability. 
IN THE PRODUCT — 
* Improved eye appeal. 
* Compactness, less weight. 
We shall welcome the opportunity to discuss 
these benefits in terms of your particular Speso factor 


applications. this high torque 


universal motor 


THE LAMB ELECTRIC COMPANY * KENT, OHIO — "^54 4 


geor drive. 


THEY'RE TEAMING UP WITH 
AMERICA’S Finest PRODUCTS 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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SIMPLE...EFFECTIVE 
eee ECONOMICAL with 


LINEAR'O’ RINGS 


MET iL 


Lid 3 


Part and parcel of the long-life records being set 
by this well designed Racine Hydraulic Pressure 
Booster is the incorporation of LINEAR “O” Rings. 
To withstand pressure differentials as great as a 
7 to 1 ratio, correct fit of the seals to-keep frictional 
drag at a minimum is an absolute must! The 
importance of LINEAR “O” Rings is evidenced by 
figures available on one Racine Booster that shows 
24 hours a day, five days a week operation for 
almost four years... without “O” Ring replacement. 
Meeting such sealing needs is not uncommon 
with Linear. Thousands of products throughout 
industry are effectively and efficiently using eco- 
nomical, versatile, precision moulded LINEAR “O’’ 
Rings ... for a host of sealing applications, over 
a wide range of temperatures and pressures. 
Compounded of natural or synthetic rubber for 
nearly every condition, LINEAR “O” Rings are 
also available in fluorethylene polymers and sil- 
astics . .. in a complete range of J.I.C. and A.N. 
standard sizes, as well as hundreds of non-standard 


sizes for special uses. 


"PERFECTLY ENGINEERED PACKINGS" 


LINEAR 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA. 








Save TIME AND SPACE 


In Civilian and Defense Products 


With <B> Model 2160A 


Manufacturers of such diverse products as blue 
print machines and x-rays, test panels and re- 
frigerators, hot plates and ironing machines, as 
well as electronic, restaurant and air condi- 
tioning equipment, get significant savings in 
assembly time and space utilization with this 
“Diamond H” 2160A switch 


A double pole, single throw toggle switch for 
a wide variety of motor, heater and similar cir- 
cuits where both sides of a line must be cut 
simultaneously, adaptable also as a double pole, 
double throw switch, Model 2160A incorporates 
all these important features 


€ COMPACTNESS . . . switch body measures 
only 1-3/16" x 1-3/16" x 1”, is entirely en- 
closed for safety and protection of working 
parts 


€ QUICK, SIMPLE INSTALLATION . . . snaps 
into hole; spring clips hold firmly on any panel 
.025" to .100" thick. Overlapping shoulders 
permit ample tolerances in finish dimensions of 
installation hole 


© GOOD LOOKS . . with plastic body in 


standard brown, black and white, or other 
colors on special order 


€ LONG LIFE AND POSITIVE ACTION ... 
through rugged construction and a design prin- 
ciple thats new and exclusive in this applica- 
tion. Contacts are held together in "on" posi- 
tion under pressure of spring action. 


@ HIGH OVERLOAD CAPACITY con- 
servatively rated at 15 and 20 A., 125 V., 10 
A., 250 V., and up to 34 H. P., 250 V., A. C. 


Write today for complete details on how this 
new "Diamond H” switch will fit your products. 


THE HART MANUFACTURING COMPANY 


206 Bartholomew Ave., Hartford, Conn. 
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These four slides are typical of the modern 
cost-cutting equipment in use at Accurate 


-n TUN Lu BP 


rtl 
"— ==ъ 


) 
' 


the overall cost of gour springs 


IN the battle for lower costs, the machines of 
your suppliers can play a vital part. Good ex- 
amples are the machines illustrated above—these 
four slides automatically produce intricate wire 
forms in an almost endless variety of shapes . . . 
and they do it more accurately and at a fraction of 
the cost of previous methods. 

Machines such as these are typical of the many 
modern technological advancements in use at 
Accurate to make better springs at lower cost to 
our customers. And behind the machines are 
skilled springmakers and practical, experienced 


2 ; 
Oc дале гле 


UU YOK 
пич OU 
Pecunia 


ENGINEERING ANUARY, 


ngineers who have slashed spring costs for many 
spring users and who would welcome the oppor- 
tunity to do the same for you. The next time you 
need springs, be sure to find out what Accurate 
can do for you. 


ACCURATE SPRING MFG. CO. 
3815 W. Lake Street 
Chicago 24, Illinois 


WRITE TODAY for your copy of the new 
revised Accurate Handbook of Technical 
Data on Springs. It's full of short cuts 
for making spring calculations. 


e , 
whinge 


Wire Forme 


Stampinge 





USE THE 
WORLD'S BEST 
at 
NO EXTRA COST 


. CASTELL DRAWING 9000 
. CASTELL LOCKTITE REFILL 
HOLDERS 9400— Black or Colored 
. CASTELL IMPORTED REFILL 
LEADS 9030 


These encompass every mood of 
genius for drawing, drafting, tracing, 
sketching, blueprinting, etc. 


2H 


1DOZEN 
9030 


ЕМС AND CYCLOHM 


FRACTIONAL H.P. MOTORS 


UNIVERSAL AND DIRECT CURRENT 
1/1000 ТО 1/4 Н.Р. 


* 


SHADED POLE INDUCTION TYPES 
1/2000 TO 1/80 H.P. 1/1400 TO 1/5 Н.Р. 


IMPORTED FROM 
AMERICAN ZONE 


usa AWFABER E) CHSTELL EM GD 9000 


AWFABER CASTELL acroucnns REFILL LEAD 


HOWARD HOWARD INDUSTRIES, INC. 


| Г | FABER:CASTErE 


c NEWARK è" 


PENCIL COMPANY in 
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For the Production Engineers Notebook — 


Product engineers, even the geniuses among them, find that 
the formula, “1°? inspiration, 99°; perspiration,"* pretty 
regularly applies. 


Perspiration in design is brought about by the inevitable 


[deas conflict between operating function— how well the part will 


do its job—and such other important factors as sales appeal. 


fi / serviceability, and manufacturing methods. 
or e e What we are all striving for is to apply welding most eco- 
nomically. We in Linpe stand ready to help the product 


* 
Design engineer in the applications of welding methods wherever we 


can. Sometimes economies in production come from a sub- 
stitution of welding for more expensive methods, but often 
just a small change in design or practice reduces the cost of 


present welding operations. 


Pointers on welded design leading to Pointers on welding processes leading 
production economies. to production economies. 


Lse the process that gives the greatest total UNIONMELT welding: high speed process lor 
economy. deep-penetrated welds—minimum cleaning 
Design for down-hand welding where pes- and finishingz— no spatter, sparks or smoke 
sible. But locate welds so as to minimize usually mechanized—will make butt, tee. and 
handling. lap fillets, plug. and molded welds. Used for 
Mechanize welding. Weld as many joints most ferrous and manv non-ferrous metals. 


simultaneously as possible. Sek Lanne for booklet F-46677. 
Make minimum dimension changes when 
making different sized models. H&iARC welding: used for most metals, espe- 
Reduce the number of parts. But sometimes cially aluminum, magnesium, stainless steel. 
it is better to increase the number of parts and copper alloys. Particularly useful for 
and cut rejects in intricate castings or form- sheet steel. Manual or mechanized—high 
ings by welding together simple forms. speed—greatest feature is minimized cleaning 
Use standard shapes and easily formed and finishing because of flux and spatter elimi- 
sections. nation. Ask for booklet F-6291. 


lake advantage of other economies that are inherent in such oxy-acetylene processes as flame- 
cutting. welding, surfacing. hardening. For more information on any of these processes call or 


write to The Linde Air Products Company, offices in principal cities. 


* "Genius is 1°) inspiration and 99° perspiration,” credited in GOLDEN BOOK, April, 1931, 


to a newspaper interview with Thomas A. Edison. 


THE LINDE AIR P 
ROD 
Unit of Union Corbide a oa —— 
30 E. 42nd St., New York 17, N. Y. UCE) 
In Canada: DOMINION OXYGEN COM 


The terms ' Heliarc 


nd Carbon Corporation 
Offices in Other Principal Cities 
PANY, LIMITED, Toronto 


and " 
Unionmelt are registered trade marks 


) я 
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People Sure Go for Good Looks 


N ATURE knew what she was about whe n she decked the pe acock in his hne 


feathers: eye-appeal implies product superiority that must be investigated. 


Duranite Hammer and Duranite Wrinkle finishes give your products the 
“plumage” which can turn them into eye-catchers. These enamels not only 
possess durable good looks but have the ability to obliterate metal surface 
blemishes. They cut down the number of coats required ... are applied and 
cured with conventional equipment ... cost no more than ordinary finishes 
[he finish is an integral part of design in any product—it pays you to con- 


sider finishing materials and procedures at the very outset of product planning. 


If you have a problem involving product finishing, let a Zapon Customer 
Service representative and Zapon Service From Every Ar 


gle tackle it right 
on your own production line 


«7? 

A A 

%,, sservice from every angle... 
- that's 


ATLAS POWDER COMPANY 
Industrial Finishes 


Stamford, Conn. ° North Chicago, Ill. 
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j Plan and Control f 


Production Û 
i —for greater speed I 
i and efficiency 


This guide brings you tested 
and improved methods of rout- 
ing, scheduling, dispatching, 
inspecting, following-up. 


PRODUCTION 
CONTROL 


By L. L. Bethel, W. L. Tann, 
F. S. Atwater and E. E. Rung 
Second Edition, 284 pp., illustrated, $3.50 


You can get greater volume at lower cos 
with these successful methods of production 
planning and control. This guide book helps 
you handle more effectively your everyday 
problems of routing. scheduling, dispatching 
inspecting, and following-up. Based on prac 
tical experience, 11 reflects current factor» 
methods in more than 185 representative com 
panies in all types of industries 

It brings you the principles behind improved 
control systems hundreds of techniques 
and actual industrial cases. Operation an- 
alysie—budgeting costs—preparing a master 
schedule—transiating orders into production— 
following-up — inspection — record keeping — 
these and scores of other planning and contro 
methods are analyzed and evaluated 


Gives you up-to-the-minute guidance on: 

Forecasting of sales and production volume— 
control of inventories and costs—methods of 
classification and identification—master route 
cards—keeping stores recorde—what "control 
means to the plant organization—and methode 
of expense distribution. Put this handy volume 
to work on your production line to hel; 
locate problem-areas and develop a sound sys 
tem of controls for your plant. 


Check these 15 “how-to” chapters: 


+ The Concept of 8. Sehedull 
Control | اسم‎ 


Productio 
. Organization for 9. Dı atehing 
Contret 


18. Fol 
1. Control 


ent 12. Ch 
. Production Analysis 
Relating Bu: ne 18. 
te Production 
. Routing of Opera- e 
tions and Processes 18. Coordination 


10 DAYS FREE EXAMINATION 


p e an a e €D a هه هه‎ q 


MeGRAW-HILL BOOK CO., Inc. | 
= о ран N.Y.C., 18, N. Y. 

& copy of Bethel's PRODUCTION 
CONTROL. t 10 days’ examination on approval 
In 10 Gays I will remit $3.50, pius a few cents 
postage, or return book postpaid.* 


City and State 

Companys 

Positior FPE-1-5 
* RAVE! We pay postage ano packin charges if 


you send cash with your order. me return 
privilege. 
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IF YOU’ VE A SPINNING JOB 


A PRECISION PROBLEM 


USE THIS "EXPERIMENTAL SHOP" 
OF OVER 100 LEADING FIRMS 
AND RESEARCH INSTITUTES 


For faster production of jet parts, TV 
cones, or experimental designs, call Teiner. 
\\\ › Capacity is immediately available for sheet metal 


\ 
N 


working and spinning of all metals. 


Automatic machines for TV / 


/ 
/ 


cones, power tools for spinnings up to 16 ft. 4 /, 
and facilities for handling stainless steel and new 


Timken alloy can be applied to your fabrication needs, 


For shrouds, reflectors, hemispheres, guards, 
x baffles, conical, spherical or parabolic 
shapes, flanged or dished heads or special designs, send 


samples or drawings for prompt estimates. 


I j 
Ie and Money Consult Teint 


ROLAND 


COMPANY, INCORPORATED 
134 TREMONT ST., EVERETT 49, MASS. Tel. EV 7-7800 
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In producing your products— 
why not pay for your power 
supply cords once? 

That's the advantage you 
gain when you specify cords that 
are engineered to the product 
you produce. Belden Corditis- 


free Cords mean approved 


Belde 


conductor — approved plugs — 
approved connectors properly 
assembled to assure long, bal- 
anced, safe life. 

A Belden Cord will meet your 
specifications and fit your assem- 
bly requirements. 


Nationally advertised Belden 


Cords have wide acceptance as 
marks of quality equipment — 
and with all these extra cost- 
cutting advantages, the price is 
low. It will pay you to investi- 
gate. Write: 

Belden Manufacturing Co. 
4691 West Van Buren Street 

Chicago 44, Illinois 
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THÉ MARK OF A 
SUPERIOR PRODUCT 


An example of 
STORED MOTION 
in which the energy of 
a compressed spring 
is held until desired 
and then released to 
do its work. 


If it needs to behave like a latch, a lock, or a linkage... 


we can design it... mass produce it... economically 


... WITH STAMPINGS! 


Think about your product. Does it need 
carefully engineered mechanical motion 
to improve its performance . . . make it 
easier or safer to use... make it more 
salable? If so, Standard may have some- 
thing special for you. 

Our specialty is producing mechanical 
devices that initiate a force or motion, 
transmit it, control or check it. We can 
build a latch, lock or linkage to unusually 
close tolerances— by STAMPING-—to 
keep the price very, very low. These are 


reasons why you'll find Standard locks on 

many of the leading makes of new cars. 
If this design experience and careful 

manufacturing approach suggest a possi- 

ble solution for your **motion" problem, 

we would like to discuss it with you. Our 

new booklet, ‘‘We 

Make Motions”, ex- М E E 

! 4; 
furt her. Why not um MOTIONS 
write for a copy 


plains our facilities 
today ? X 4 


9) 
Р 


DEPT.D, GENERAL OFFICES: 2130 WEST 110 STREET + CLEVELAND 2, OHIO 


WE MAKE MOTIONS 
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Put ALL of the Oil to Work-- 


RACINE 


Variable 
Volume 


OIL HYDRAULIC PUMPS 


A visible leak in your hydraulic circuit would be 
stopped quickly. Bypassed oil is a "leak" in your 
circuit. A loss to you. RACINE Variable Volume 
Pumps, with their automatic governors, deliver 
only the volume of oil needed for the job. There 
is no excess to be lost through relief valves, to 
heat the circuit, to waste horsepower. Simplicity, 
efhciency, a lower first cost are yours when all 
elements of the circuit are productive — and all 
the oil is on the job. RACINE Variable Volume 
Pumps, Valves and other hydraulic units can add 
much to your hydraulic equipment. Write for 
catalog P-10-D. It’s new and complete. 


HYDRAULIC BOOSTER 


PUMP AND RESERVOIR UNITS HYDRAULIC 


4-WAY VALVES 
Write for the new, 3-color 


hydraulic catalog P-10-D 
— for tbe full story on — -2- # 
RACINE Variable Vol- wa O 
ume Pumps, Valves, - 
Boosters and Package 

Units. Address Racine 

Tool & Mai hine Co 

1772 State Street, Racine, 

Wisconsin. 


Y AND PRECISION 


SPECIAL 
MOTORS for 


M a GAR, M ARY P 


Just because Joe enjoys a good stogie, he shouldn't 
assume Mary enjoys one, too! 

And just because one bearing is best lubricated by one 
particular grade of oil, you shouldn't assume that the 
same oil is best for a// bearings on that machine. In many 
cases it isn't. 

OIL CUPS permit you to lubricate each bear- 
ing with the oil best suited to that bearing—thus 
prolonging bearing life, reducing maintenance 
costs, cutting down-time, boosting production. 
And oil cups fortunately cost very little. 

Gits oil cups have been the standard for industry for 
more than 40 years. Gits Bros. has the largest selection 
of oi! cups available anywhere. Call on Gits Bros. for a 
prompt, efficient solution to your lubrication problems. 


Write for free Price Guide Catalog 


GITS BROS. MFG. CO. 
1838 S. Kilbourn Ave. • Chicago 23, Ill. 


SPECIAL 
JOBS! 


Get Desendable Power 


WITH CUSTOM-BUILT JOERF MOTORS! 


® Although we have been building stand- 
ard fractional H. P. motors for years, the 
majority of our production is taken by 
manufacturers whose basic product 
design or end-use requires special features. 
We are providing such service to many 
leading names in industry, and would be 
pleased to consult with you on your 
motor design problems. 


Write for Catalog and Prices © 74 No. Third St., Cedarburg, Wis. 


from 1/20 
н. 


29 ELECTRO 


MACHINES. INC. 
Л АН 


MÎ Standard or Designed to Your Specifications 
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JOHNSON BRONZE 
SLEEVE BEARING 


JOHNSON BRONZE 
SLEEVE BEARING 


Selecting the Alloy 


The many and various appli- 
cations for sleeve-type bearings 
make necessary the availability of a 
variety of bearing metals possessing 
many distinctly different properties. 
Each particular bearing metal] must 
be best suited for those conditions 
of service wherein its outstanding 
characteristics will be of greatest 
advantage. Accordingly, in the 
selection of a bearing material it is 
necessary 
tions and the destructive forces on 
the bearing be analyzed first and 
the bearing material be then se- 
lected for each specific application. 


that the service condi- 


The first step is to accumulate accu- 
rate operating data such as speeds 
and loads... 
intermittent 


whether constant or 

. method of lubri- 
cation; the presence of acid, harmful 
chemicals, gases, grit or dust; the 
type of shaft to be used. 


русу 
JOHNSON 
GENERAL 
PURPOSE 
BEARINGS 


Catalogue 


Over eighty pages fully illustrated. Lists 
and describes the most complete stock 
bearing service in the market. Write for 
your free copy. 
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All sleeve bearings operate in direct 
contact with the shaft until the cre- 
ation of the necessary film of lubri 

cant. Consequently, the following 
physical properties govern the suit- 
ability of a bearing metal: (1) Plas- 
ticity; (2) Ability to Resist Wear; 
(3) Coefficient of Friction; (4) Com- 


Johnson 
Bronze | 
Alloy No. 


Tin 
Sn 


Copper 
Cu 


11.0 
5.0 


10.0 
7.0 


10.0 
10.0 


Stock Size Bearings 


For ordinary service applica- 
tions and for quick, easy replace 
ment Johnson Bronze maintains a 
stock bearing service that comprises 
over 850 individual sizes. This in 
cludes inside diameters from !4"' to 
414"; 
6’ to 415”; lengths are available 
from 34’’to 8”. All of these sizes can 
be quickly altered and any type oil 


outside diameters run from 


groove, slot or hole can be econom- 
ically added. Complete stocks are 
carried in all important industrial 
centers. 


pressive Strength; (5) Resistance to 
Pounding; (6) Toughness. 

While there are over one hundred 
bronze bearing alloys from which 
to make your selection, we have 
found through experience that the 
following will meet practically every 
application. 


Average Chemical Composition 


Lead 
Pb 


Zinc 
Zn 


Nickel 
Ni 


19.0 
19.0 


10.0 
15.0 


1.0 


Engineering Service 


Johnson Bronze offers manufacturers 
of all types of equipment a complete en 
gineering and metallurgical service. We 
can help you determine the exact type of 
bearing that will give you the greatest 
amount of service for the longest period of 
time. We can show you how to design your 
bearings so that they can be produced in 
the most economical manner. As we manu 
facture all types of Sleeve Bearings, we 
base all of our recommendations on facts 
free from prejudice. Why not take full 
advantage of this free service? 


This beoring dota sheet is but one of a series 
You con get the complete set by writing to— 


i 


SLEEVE BEARING HEADQUARTERS 
508 S. MILL ST. NEW CASTLE, PENNA. 
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Wire F STELA] ETN ЕЯ 
Wire Forms BGD DETROIT 11, MICHIGAN 


Small Stampings ANN ARBOR MICHIGAN 


ACTION 


| b! NOW... 
FLEXIBLE 4 Duns 
and RIGID Ee | requires utmost 


care in selection of 
any special shapes: c sources — Diefen- 
и dorf can be relied 
RODS BELTING 1 4 : 


upon for gears—in 


TUBES EDGING b. ЧА з materials, of 
STRIPS BINDING * every type—mode 
5 A and most stringent 

e POLYSTYRENE FN Р : tolerances. 

e CELLULOSE ACETATE Diefendorf is 
@ POLYETHYLENE — аи 
@ VINYLS | Es 

© ETHYL CELLULOSE e" "E" 

@ BUTYRATE 
€ ACRYLIC CORPORATION 


920 W. Belden Ave. 
Syracuse, New York 


DIEFENDO RF 
G E A 
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For Aircraft Weldingto ANW Specifications 


€ LI * Р 
на ates а 

NEN Lo nado. khe cJ; 79 A4 DA Ў 
йел Ог Prec LT еи fT. tlt 7.02120 


р 


e WITH this one machine all of the above metals and alloys can 
be easily welded by a simple adjustment of the controls. Each 
Sciaky Modu-Wave Aircraft Welder is guaranteed to be speedily NEW SCIAKY 
qualified to ANW-30 and ANW-32 Air Force — Navy Specifica- 


tions right in your own plant at no extra charge to you at time SERIES PMCO2ST 
of installation and tryout. 

Three-Phase 
Modu-Wave Welder 


100 KVA at 50% duty cycle 
220 and 440 volt 3-phase, 60 cycle* 
Standard Throat depth 36” 


Welding Range to AN-W specifications (2 
thicknesses): aluminum and magnesium alloys 
.025” to .081"; stainless steel .022” to .109"; 
low carbon steel .022" to .156". 


* Available with special controls for 25 and 50 cycle. 


Quality of welds is unsurpassed with tip life increased as 
much as 300% over previous welders. 

These machines handle a wider range of work, will weld 
faster and more consistently and because of their greater produc- 
tivity can be more rapidly amortized. 

Today, Sciaky Aircraft type welders represent 80% of the 
machines being used for welding to ANW Specifications. This 
achievement was brought about by constant research and develop- 
ment in this specialized field. Write today for full particulars on 
how this versatile equipment can improve your welding and 
reduce production costs. 


SCIAKY BROS., INC. 
4913 W. 67th St. 
Chicago 38, Illinois 


— 
ات‎ 
END FOR BULLETIN 


Complete detoils, description of 
controls, features, specifications 
CCHAKY ere included in Bulletin 134-ST. 
—— C IAKY. SEND FOR YOUR COPY TODAY. 


SAY "SEE-ACKY 


— — — — — — — — — — — — — — — —— — 
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€ 
CHOOSE THE AIR VALVE 200 HELPED DESIGN 
" 


FOR AIR CYLINDER CONTROL 
FULL FLOW * COMPACT * ONE MOVING PART 
PRECISION SPOOL AND BORE THAT IS 
HARD CHROME PLATED FOR EXTRA LIFE 
BALANCED TYPE ''AIR PRESSURE SEALED" 


MECHANICAL AIR CONTROLS, ince 


TWO BASIC 
PIPE SIZES 


%”- %” 


CAM VALVE АЦ: 


PILOT CONTROLLED. VALVE DOUBLE SOLENOID VALVE 


the answers to "Zt 


/ 
/ Lf 


Ga sket PROBLEMS 


may be found in this FREE Sample Folder! 


Use it to stimulate COST-CUTTING, 
PRODUCT-IMPROVING Ideas! 


You'll be surprised at the variety of materials 
FEL-PRO utilizes to engineer gaskets to your 
specific needs! In this free Material Sample 
Folder y find 

to solve a ; 

answer i 

Engineer 

resources and ‹ 

experience at your dispos ake adv antage 
of this offer without cost or obligati 

writing for your Free Material Sample "R Jl ler. 


FELT PRODUCTS MFG. CQ., 1534 Carroll Ave., Chicago 7 


"Utilize Newest Materials 


5427 MECLA AVENUE 


DETROIT 8, MICHIGAN 


Write 


А for 
Б 


Catalogue 


SOLENOID YALYE TWO PRESSURE VALVE 


VULCAN 


ELECTRIC HEATING UNITS 


IMMERSION 


For heating oils, 
water, paraffin, 
chemicals, etc. 


Various 
types of 
Bolt-on Flanges 
and Threaded 
Bushings available 


Single and three-heat 

with metal casings. Com- 
plete with gaskets, terminal 
cover, etc. 


VULCAN ELECTRIC COMPANY 
DANVERS 18, MASS. 


Makers of Vulcan Electric Soldering Tools, Electric 

Solder Pots, Electric Glue Pots, бст Branding 

Irons and Electric Heating Units, including the new 

Vulcan 900 series for changing over any hot water 
heater to electric operation 
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CHECKLIST 


of outstanding 
McGRAW-HILL BOOKS 


Mens do) 
pooH 194205 


]. VIBRATION and SOUND 


By Philip M. Morse, Director, Brookhaven 
National Laboratory 


468 pages, 116 illustrations, $5.50 


Here's authoritative information on the theory 

tion and sound—factual material or 

. the case of plane waves in tubes 

pplication of operational calculus anc 

ce transform to the study of acoustica 
transients. This book explains and analyzer 
the simple oscillator, the flexible string, the 
vibration of bars, membranes, and plates, plan: 
waves of sound, the radiation and scattering of 
sound, standing waves of sound, etc. 


2. MECHANICAL VIBRATIONS 


By J. P. Den Hartog, Professor of Mechanica! 
Engineering, M. I. T. 


Srd edition, 475 pp., 6x9, 282 illus., $6.00 


This book deals with vibrational phenomena in 
a technical manner, yet emphasizes applica 
tions of principles and calculations to practica! 
problems of vibration. You receive valuable 
information on airplane wing flutter, helicopter 
ground vibration, torsional pendulum dampers 
singing ships’ propellors, and electronic instru- 
ments. The principal applications to steam 
turbines, automobiles, diesel engines, and elec 
trical machinery are included. 


3. MATHEMATICAL THEORY of 
ROCKET FLIGHT 


By J. Barkley Roster, Professor of Mathe 
matics, Cornell University—Robert R. Newton, 
Technical Staff Member, Bell Telephone Lab- 
oratories, Inc.—and George L. Gross, Research 
Engineer, Grumman Aircraft Engineering Cor 
poration. 


276 pp., 6x9, 41 diagrams, $4.50 


Explanations and illustrations in this volume 
are combined with mathematical analysis to 
show you factors involved in rocket propulsion 
Discoveries in the fleld are covered by a wealth 
of explanatory material including concise dia 
grams, tables, and graphs. Covers such points 
as how jet forces propel the rocket, how the 
rocket is rotated for stability, aerodynamic 
forces on a non-spinning rocket, effect of jet 
action, dispersion of a rocket, vacuum trajec- 
tory, launcher velocity, and tipping-off effects 
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Å. COMPUTING MECHANISMS 
and LINKAGES 


By Antonin Svoboda, Hubert M. James, Editor 

Vol. 31—Maassachusetta Institute of Technology 

Radiation Laboratory Series. OSRD-NDRC. 
352 pp., 6x9, 177 lilus., $4.50 


This guide to recent developments in radar 
gives you a clear picture of computing mechan- 
isms in general, and includes a detailed study 
of the design of bar linkages 

for use in computers. You 

receive a full account of 

novel methods for the de- 

sign of bar linkages as gen- 

erators of functions of one 

and two independent vari- 

ables. Special attention is 

given to the design of bar 

linkage multipliers. 
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10 days free examination 


M«GRAW-HILL BOOK CO., INC. 
330 W. 42nd. St., N. Y. C. 18 
Send me books corresponding to numbers circled 
below for 10 » free examination on approval. 
In 10 days I pay for books ] wish to keep, 
us & few postage, and will return unwanted 
ks postpaid.* 


2. 


WINVWATASNN 3d 
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Company 


Position ....... . FPE 

* SAVE! We pa charges 
you send with your order me return 
Privilege. 
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When power transmission 
З DILLE 


Smooth, even delivery of power 
was a “must” on this weaving 
machine drive to avoid thread 
breakage. A Ramsey Silent 
Chain gives it. 


SILENT CHAIN DRIVE 


It’s the rolling action of the two 
case hardened pins in the patented 
Ramsey joint that gives Ramsey 
Chains the smooth, friction-free, 
quiet operation of a roller bearing 


For any drive where smooth, even delivery of 
power is a "must", your answer is—a Ramsey 
Chain. For this chain runs like a gyroscope 

smooth, silent, steady. It's all in the roller 
bearing design and construction of the Ram- 
sey Chain Joint shown at left—an exclusive 
patented feature that puts Ramsey Chain in a 
class by itself for velvet-smooth action and 
power-saving efficiency. But this is only one 
reason why Ramsey Silent Chain should have 
full consideration for every mechanical drive 
application you design. Get the full story in 


this book. 


FREE APPLICATION MANUAL FOR ENGINEERS 


This 60-page bock gives you the range and scope of Ramsey Chain 
drives—tells you how to work out applications and includes the 
necessary data on chains, sprockets and pinions. Write for a 


copy today 


SILENT CHAIN DRIVES — FLEXIBLE COUPLINGS 


RAMSEY 


CHAIN COMPANY, INC. 


5150 BROADWAY H 


ALBA N Y, N. Y. 


Reprints Available... 


DESIGNING 
WITH 
DOLLARS 


This special editorial report . . . 
from the June issue of PRODUCT 
ENGINEERING . . . contains de- 
sign check sheets for 35 impor- 
tant classifications of materials, 


elements, and fabrication 


methods. 


The design data and notations 
check 


sheets were compiled with the 


consolidated in these 
cooperation of hundreds of ex- 
perienced product-design engi- 
neers throughout industry. You 
can put this permanently useful 
information to work for your 
company by supplying each 
member of the engineering staff 
with a copy of “Designing with 
Dollars.” A limited number of 
reprints are now available at 75 
cents each from our READER 
SERVICE DEPARTMENT. 


PRODUCT 
ENGINEERING 


McGRAW-HILL BUILDING, 
NEW YORK 18, N. Y. 
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ALSO MAKERS OF 


MIRRO 


The Finest Aluminum 


DEFENSE DIVISION Cooking Utensils 


A Y 
ALUMINY GOODS 


IIIT ACIS SILI YY4O QU 


MANITOWOC WISCONSIN 
FIFTH AVENUE BLOG., NEW YORK 10 MERCHANDISE MART, CHICAGO 54 
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U 
SE COUPON BELOW TO GET CATALOG ON If joints in your product 


e | | call for a liquid cement— 
18 j you need fast-setting 
GEARS 


EXPERIENCE |: | око тора 


$05. ** and TAKE ADVANTAGE OF: 
t h a t h a S r e a | ines e " faster ultimate joint-strength 
Pin а 2: 


ары. - isse high tensile strength 
V a I u e f о r о и One ол ~ high flexural qualities 
y " or e Р good resistance to impact 
з, 


stability over wide temperature 
LUFKIN “advanced design” in horizontal range 


parallel shaft Herringbone Gear Reducers high moisture resistance 


high dielectric qualities 
and Increasers meets every requirement. е я 
ready to use 
LUFKIN facilities are extensive, modern, Ab... transparent 
and the organization is staffed with engi- AMBROID has everything you need in a 
neers who began by tackling the tough ia Ys 2: fast drying, transparent non-toxic liquid 
roble in ео ге adhesive. Immediate shipment—packaged 
Р T j in 2 oz and 4!2 oz tubes, pints, quarts, 
le or e d it f 
If your knowledge of LUFKIN is through еһе; Pa р and one gallon cans, drums. Write for 


7 data sheet. 
name only, we invite you to contact us and 


i es > 

find out how this organization can be of ч Planty, 

particular benefit to you. AMBROID CO. 
304 Franklin Street 

Boston 10, Mass. U. S. A. 


If yours is an unusual problem that cannot 
be provided for by standard units, present 
your problem to the nearest LUFKIN repre- 
sentative or to the home office. 


HAS ORDERED MATERIAL 


K 


LUFKIN S-126 Gear Reducers LUFKIN Geor Reducer for newspaper 
driving triplex pumps machine driving dryer section 


... from Pre-filed Catalogs 


Mr. James A. Hunt, Electrical Engr., Rowe 

Manufacturing Co., Inc., Whippany, N. J. 
LU FK I w | emphasizes actual orders and multi-person use 
of MeGRAW-HILL PRE-FILED ELECTRI- 


FOUNDRY & MACHINE CO CAL CATALOGS in his company. 
LUFKIN * TEXAS Quoting from Mr. Hunt's comments when he 


returned the Questionnaire included in his 
e PLEASE SEND CATALOG G-I I 


"We have used your previous issues and have 

ordered material as a result of finding what 

Nome we wanted in the pages of the Pre-Filed 
Catalogs which you publish. The book is well 

done and is used by several Engineers in this 

- Campen company,” 
| If PRE-FILED ELECTRICAL CATALOGS 
| Street is not available for reference at your plant, 
write to McGRAW-HILL CATALOG SERV- 

| City ICE, 330 West 42nd St., New York 18, N. Y. 


There is no charge to qualified users, 
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Look for amazing things ‘to come 
from the engineers who designed it 


Propuci 


ENGINEERING 


It's an Analogue Computer, contract developed 
and manufactured by Arma Corporation for 
the Armed Forces. The human element enters 
not at all into its continuous solution of many 
complex equations simultaneously and the 
deadly accuracy with which it controls the fire 
of shells and other missiles. It translates origi- 
nal data into required results automatically . . . 
is the swiftest means of computing problems 


in which factors vary continuously. 


Symbolizing the engineering progress crowded 


into the post-war years at Arma, the modern 
electrical analogue computer is composed of 
interchangeable Arma “Brain Blocks"*. Highly 
trained technical personnel is not required to 


service it. 


hand 
controls 
ni 

brain 


The Analogue Computer is an example of the 
complex types of instrumentation Arma has 
developed and manufactured. Other amazing 
things developed by Arma engineers include 
many combinations of computer elements and 
servo mechanisms that advance the automation 
of industry. The only limits to automation rec- 
ognized at Arma are situations defying reduc- 


tion to finite mathematical formulae. 


Arma Corporation has devoted more than 30 
years to contract development and manufac- 


ture of unique things. 


* "Brain Block" components and the ''Brain Block" 
technique of instrumentation were created by the people 
of Arma Corporation. The contributions thus made to 
the development of electrical brains for machines stag- 
ger the imagination. 


ARMA CORPORATION 


254 36th STREET, BROOKLYN 32, N. Y. 
SUBSIDIARY OF AMERICAN BOSCH CORPORATION 


ARMA ELECTRICAL RESOLVERS” ARMA SYNCHROS ARMA INDUCTION MOTORS ARMA INDUCTION 


GENERATORS ARMA MECHANICAL DIFFERENTIALS 


- January, 195] 


PRECISION 





Look at these NAMES! 


a list of distinction ... using 
e EN BLOOD BROTHERS Universal Joints 


Aetna-Standard Engineering Co. 8 Е E 2 4 
"-— "—M When firms like these choose components, their engineers are skeptical 
Beloit Iron Works and tough. So it’s significant that Blood Brothers gets such a solid 
Brookville Locomotive Works vote of approval! 

Clark Equipment Company 


Diamond tron Works, Inc. For over 40 years so far, the engineers in some of these firms have 


. specified Blood Brothers Universal Joints and Drive-Line Assemblies. 
Goodman Manvfacturing Co. 
ой @, tough Co. Through brutal factory tests — through the roughest, toughest wear- 
Hyster Company and-tear of daily use — they've proved their capacity to "get the 


lowa Manufacturing Co. power through”... dependably. 
Oster Manufacturing Co. 


Gerlinger Carrier Co. 


The Prime Mover Co. As a measure of user preference, these names speak for themselves 
The Ross Carrier Co. 


Streine Tool & Mfg. Co. 
Towmotor Corporation 
United Eng. & Foundry Co. 


Uni | Engi i c E hi 
— ——— BLOOD BROTHERS machine co. 


end others... 


They're strong evidence that you — and your customers — can rely 
on Blood Brothers quality and service. 


M A Division of Standard Steel Spring Co. 
ALLEGAN, MICHIGAN Chicago Office: 122 S. Michigan 


when better Wd ІК 
stopping ^ o EUR c— 


den Y SPECIFY 


Once you have chosen 


Cash-Acme valves as 
component parts of your 
factory equipment, you 
can stop worrying about 


valve failures or sudden 7 
а * Proved Precision 
isaster. 
= : Accuracy 


We invite you to in- M ^ e Meet Government 
vestigate Cash-Acme di- Ж А Specifications 


rect acting single seated i» i e Corrosion Resistance 
pressure reducing valves ws р . Fungus Resistance 
for steam... — vs е Available in wide 
air .. . or gos lines. ~v —— c of 
inis TELESYN BROCHURE ut ۳ 
Type B valve. For full vw Rune $ 
-— information, request i 

CASH-ACME ws 

Automatic Valves SVO 
A. W. CASH VALVE MANUFACTURING CORP. : 


| П 
6662 EAST WABASH AVENUE DECATUR, ILLINOIS, U. S. A long Island City 1, N. Y 


Division of the Sperry Corporation 


31-10 Thomson Avenue 
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E! 
Low cost bushings 
with HIGH performance 


Our six plants produce sleeve 

bearings in all designs and sizes, 

cast bronze bushings, rolleď 

split-type bushings, bi- metallic 

rolled bushings, washers, spacer Since 1899 
tubes, precision bronze parts 

and bronze bars. 
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READY NOW! 


БҮЛК ЫАМ 


TIMING MOTORS TIMING MACHINES 
CLOCK MOVEMENTS 


... DETAILED INFORMATION FOR DESIGNERS OF 
TIMING DEVICES ... 


CATALOG NO. 50 


FILL 
ы 


FOR YOUR CATALOG, 
FILL IN AND MAIL COUPON BELOW 


HANSEN MANUFACTURING CO., INC. 
Princeton 5, Indiana 

Please send SYNCHRON Catalog No. 50 
Name 
Position 


Firm 


Address 


| tion. 


Now Terminals Can Be 
ATTACHED & SOLDERED 
in ONE Automatic Cperation! 


D ERI RA f2r qe 
FARAR pron ona 
OAGAOAOAOACAOAORAORO 


(АЛЛААГА A 


New Terminal Attaching Machine 

aiiacaes aad soid2is various s zes and types of pre-soldered tandem 
termina s (supplied on ree's) at ra.es up to 1200 per hour. Machine 
cuts off, clinches and solde.s (erminals in one instantaneous opera- 
Eliminates handling o!f loose terminals, solder and flux to 
increase production and lower costs on long runs. Standard types 
available. Strong, perfectly soldered joints are assured, as absolute 
control of heat is mainiained. Send for detailed information, enclose 
sample of wire and terminal now used. Address Dept. B. 


For ordinary runs in moderate quantity we continue to produce 


SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS, exact to 
Customer's Prints. Modern Plant, Equipment and 
Methods. Precision Work. Moderate Die Charges. 


| Prompt, Dependable Service. 


PATTON-MacGUYER COMPANY 


I7 Virginia Avenue, Providence. I. 


The Controlled Flow 





HYDROPUMP 


PROVIDES COMPLETE CONTROL OF 
VOLUME * * * DIRECTION * * * PRESSURE 
AT THE PUMP without Valves 


These are only some of the features that the 
HYDROPUMP offers. For complete information, 
write for Bulletin 100-P. 


MILWAUKEE HYDROPOWER, inc. 


3445 N. 35th St. Milwaukee 16, Wis. 
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ан 
SMOOTH POWER 


T The solid shim stock 


. 


ONAN TA ; , that P-E-E-L-S for adjustment 
4-cycle 


LAMINUM look: like solid metol. but «t's actually made vp of .002 or .003 inch layers of first quality shim stock, metallic- 
"CK" ENGINES 


ally bonded together. Peels easily with o penknife. 


LAMINUM, the metal that peels, comes in a wide range of thicknesses and lamina- 
tions. Here is the basic information on this versatile, money-saving material. 


The 97-pound, 10-horsepower, air-cooled “CK” | ! | ^| PROPERTIES & SPECIFICATIONS 
engine meets the need for a prime mover combin- STANDARD STOCK 8” x 48” SHEETS 


ing weight-saving aluminum construction with 

heavy-duty performance and long life. Its smooth BRASS AND STEEL BRASS ~ Raw material is a commercial half hard 
power, inherent in twin-cylinder-opposed, alter- 002 inch 003 inch high brass conforming to Federal Spec. QQ-B-61 la, 
mate-firing design improves the operation of any س‎ 42 Comp C, half hard (5/27/44). The laminated 
engine-driven equipment. The “CK” gives you 10 Gouge _ | laminations | laminations М i — 1s $.122 
horsepower in small space, simplifying installation. .006 — M— — 
Push-button or manual instant starting. 008 + + Aeronautical Material Spec. AMS-4508, Navy Ord- 


} се $рес. 47В6 
2 р 00 | nance Spec. 47 BC 

.016 — 
NEZ D. W. ONAN & SONS INC. - | STEEL — The raw seel used in LAMINUM con- 


forms to Federal Spec. QQ-S-636, Condition 2, as 
well as SAE-1010. There are no government speci- 


— — .048 | | fications on the finished steel LAMINUM. 


6794 Royalston Minneapolis 5, Minn .032 


A SIMPLIFIED on 
, .094+1 
PRACTICAL GUIDE TO 12611 | by us to our customers' specifications. How- 
е 


i Normally all LAMINUM stampings are made 


fAlso available os half laminated brass ever, for repair and maintenance work, some 
—— of our standard stock is available from your 


industrial distributor. 


SHIM SIZE IS VIRTUALLY UNLIMITED 


We've made some shims as large as 102 inches across—and others as small as your 
fingernail. With special joints developed over the years, we can make any size 
LAMINUM shim you want. 

Other than standard thicknesses and lamination arrangements can be supplied 
upon special order. 


—— — BABBITTED SHIMS PREVENT OIL PRESSURE LOSS 


simplest, most accurate meth- е : Genadi wu 
Over 200 н а р سرد‎ Ф پس‎ Shims for use in split bearings can be fitted with babbitt lugs to prevent oil pressure 


к ings, true-scale perspective loss without shaft scoring. 
c drawin 2 exploded T 
ons, freehand drawings on mec . — » 5 ; 
many in 2 ical coostruction principles. ——— P YOU P QUA MODE DATA FILE 
t i . MEL eee . ENGINEERING 
colors on Me uc- LET OUR — for 37 years. Why "a with all the quick facts on LAMINUM plus 
: Te’ esi , . b 6 
ہے > و ا کوس‎ oun oa of yours at us? There's no obi a free sample for your inspection 
etc.; useful information on the gation, of course. * *LAMINUM is used primarily for shims. But 
reproduction processes. : " these facts may spark other thoughts that 
A complete handbook for the we'd be happy to help you develop. 
production illustrator or any- 


one aspiring o be oo. 5° | LAMINATED SHIM COMPANY, Inc. 


SEE IT ON APPROVAL 1401 UNION STREET GLENBROOK, CONN. 
— —— CUSTOM SHIMS 


Please send me 9 copy of Illustrating for 


| 
| i 5 
Tomorrow's Production. 1 will either re- | - 
mit in full or return the book in 10 days. | “=> d ч м s eo е 
ен — ee Mes P e | 
Мани = || STMMPIMES — SHIM STUCK ANCORLOX NUTS 
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Science will catch up with the bumblebee 
someday — perhaps as we develop lighter and stronger 
materials, greater accuracy, and power sources yet un- 
known. To solve the impossible merely takes a little longer. 


Solved: 

А synthetic O-Ring 
plus leather back-up 
operates successfully 


at 3000 P51. 


The principle of pressure sealing by means of a toroid 
has been recognized for many years. But today’s suc- 
cessful application of O-Rings was made possible by 
the co-operation of many people ... industrial chemists, 
design engineers, metallurgists, production engineers 
and the men who make packings . . . working together 
to produce new compounds, better design and greater 
accuracy to meet exacting needs. 

Graton & Knight have played an important part in 
this development. Early in this century, Graton & 
Knight were masters of precision-engineered molded 
leather packings, and were ready with a wealth of skills 
and experience when they entered the field of synthetic 
rubber packings. 

In 1949 the Company consolidated its packings laboratory, engi- 
neering and manufacturing facilities in its affiliate company, Inter- 
national Packings Corporation. Here, backed by G&K resources and 
experience, synthetic packings made by G&K-INTERNATIONAL 
are advancing their position in modern industry. 


G&K-INTERNATIONAL O-Rings meet all J.I.C. Standards. 
Design, application, manufacture and delivery to your high 
standards are our business. Let’s get together. 


GRAKONE Synthetic O-Rings 


INTERNATIONAL PACKINGS CORPORATION 
Bristol, New Hampshire 


GRATON and KNIGHT COMPANY KNIGHT 
Worcester, Massachusetts 
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— when you need movable joints in piping 


Style 7-8B Style 7-8C 


Style 7-8 


FLEXIBLE 
BALL JOINTS „з »авв 


Versatile! 

# 

"m BARCO Flexible Ball Joint is one of the most useful, most 
versatile fittings ever developed for application on piping convey- 


ing steam, oil, gas, water, air, chemicals, refrigerants, or other fluids. 
Find out how these simple, rugged, economical joints can help you: 
€ Provide for movement in piping—up to 40? side flexibility in any direction, 
plus 360? rotating movement! 
€ Protect piping against strain, stress, settling, shock, or vibration! Style 7A-8C Style 7C-8 
@ Overcome piping misalignment! 


€ Provide insulation barriers to stop electrical currents causing electrolysis in 


piping. Also used to prevent leakage of current from plating tanks. 

FIRE-PROOF! PRESSURE SAFE! No side thrust developed by 
pressure in piping even if one end is suddenly loosened. No danger 
of whipping! Available in materials suitable for temperatures from -50° 
to as high as 1,000° F.; for pressures from vacuum to 750 p.s.i. steam, 
or 6,000 p.s.i. hydraulic. 

COMPLETE LINE—15 different sizes, 1;" to 12". Angle or straight, 
male or female threaded connections —flanged connections — welding 


ends for welded connections. Choice of seven different gasket materials х : 
to meet various service requirements, including “TEFLON” gaskets Sym 70-8 жу ур 
with stainless steel bodies for handling corrosive liquids or gases. Also 

magnesium bodies for light weight in large sizes. In ordering, specify — many other styles 
service. Write for latest, illustrated literature. BARCO MANUFACTUR- available. 

ING CO., 1827 B Winnemac Ave., Chicago 40, Ill. In Canada: The 

Holden Co., Ltd., Montreal. 


THE ONLY TRULY COMPLETE LINE OF 
FLEXIBLE, SWIVEL, SWING AND REVOLVING JOINTS 
Worlduide Sates and Senutce 


FREE ENTERPRISE-THE CORNERSTONE OF AMERICAN PROSPERITY 
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CHEMICAL-PROOF 
TEFLON PACKING 


V-Ring wedge action 


permits easy flexing of 


this Teflon packing. 


V-Ring Design— 
Seals at Low Gland Pressure 
Reduces Torque on Spindle 


Here's a Teflon packing (Chemiseal z810V) 
that's mechanically more flexible, more resil- 
ient than any design to date. Note cross 
section: each ring acts as a wedge against 
the next. so that even a light gland pressure 
forces the ring lips tightly agaist spindle 
and stuffing box. (As working pressure in- 
creases, sealing force Increases correspond- 
ingly.) Light gland loading, plus Teflon’s 
natural slip ernness, means minimum torque 
on the spun le—an almost frictionless pac king 
that won't "freeze" a valve no matter how 
long unoperated. 


Nac у 


а | ы 
— 


Being made of solid Teflon, Chemiseal #810V 
packing is chemically inert—no corrosion, no 
contamination. These packings are tough and 
suitable for —150° F. to 550° F. Ideal for 
hand-, alr-, or motor-operated valves. for 
emergency shut-off service, for slow-speed 
reciprocating pumps. Needs no more attention 
than a packless valve. Makes a permanent 


installation in steam and water service. Send 
for Catalog No. 810V. 


Teflon Products Division 


UNITED STATES GASKET CO. 


649 М. 10th Street ° CAMDEN, NEW JERSEY 


A handy reference 
on formulas for... 


» STRESS 
o STRAIN 
» STRENGTH 
of materials 


ERE'S your ideal guidebook on 

strength of materials. It con- 
tains extensive tables of formulas and 
numerous illustrative examples . . 
includes the results of intensive analyti- 
cal and experimental work . . . presents 
for your quick reference all the formu- 
las for stress, strain, and strength use- 
ful to the design-engineer, It also 
brings you—step-by-step—the essential 
principles used in stress analysis, and 
provides you with fundamental data op 
the mechanical properties of materials 


Formulas for 
Stress and Strain 


By RAYMOND J. ROARK 


Professor of Mechanics, University of Wisconsin 


366 pages, 6 x 9, 43 illustrations 
SECOND EDITION, $4.50 


PRODUCT DEVELOPMENT SERIES 


This practical book takes you from 
basic definitions through clear state- 
ments of general principles, and right 
on to facts, figures and formulas for the 
calculation of stress and deflection. You 
get everything from the principles of 
superposition and least work to formu- 
pA agg elastic stability of plates and 
shells. 


Check the partial list of tables this 
guide puts at your fingertips: 


—for straight beams, circular ri and fiat plates 
under a wide variety of conditions of loading 
and support 

—for curved beams and torsion members of various 
sections 

—for thin- and thick-walled pressure vessels 

—for rollers and other bodies under direct pressure 

—for columns 

—for slender bars and thin plates in which failure 
occurs through elastic instability. 


SEE IT 10 DAYS—FREE 


McGraw-Hill Book Co., Ino., 330 W 424St, N. 6, 18 

Send me Roark’s FORMULAS FOR 
STRESS AND STRAIN for 10 дау» ex- 
amination on approval. In 10 days I will 
remit $4.50, plus a few cents for delivery, 
or return the book. We pay for delivery if 
you remit with this coupon; same return 
privilege. 


Company 


Position FPE-1-51 
Beoks sent on approval in U. S, and Canada oniy. 
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In earning a reputation for depend- 
able performance there is also the 
opportunity to demonstrate leader- 
ship. Only a very few accept the chal- 
lenge. You can point out one or two 
leaders, in every line of manufacture, 
whose success resulted from their 
products having become symbols of 
dependability. 


Scores of America’s best known 
manufacturers depend on Emerson- 
Electric motors to power their prod- 
ucts. They know that customer satis- 


THE EMERSON ELECTRIC MFG. 


DEPENDAB 


HY 
^ 


faction and dependable performance 
go hand in hand. 


A background of 61 years of motor 
manufacturing experience stands be- 
hind Emerson-Electric motor design 
and production, offering the right 
motor for every job, in ratings from 
1/20 to 5 h.p. 


Consider the advantages of Emerson- 
Electric motors when planning your 
long-range program for top-flight 
leadership ratings on your equip- 
ment. Send for complete literature 
today. 


co. 


ST. LOUIS 21, MO. 


Н 
E 


MOTORS: FANS 


» ELECTRIC 


Se coco APPLIANCES 





Move costs the right way 
with € 
i| =that o PILOT LIGHT 


P 09 е > | CAN IMPROVE YOUR PRODUCT 
ЕҸУ Г: 


9 = . . .add attraction—safety—service ? 


[^ " ° | — what lomp to vse 
F ANK - ж t br t — how to use it 
“Be Š a B a ng — what it will do 
P — what it will cost 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 
e Built-in Resistor © Patented 
@ U/L Listed @ Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 


NEW! tanosoox’ oF кот понту 


Write us on your design problems. 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 





POCK 
|| LEFAX tr vs 
Send For This | book contains about 140 pages of technical data. presenting 


x ud condensed, accurate and essential data for the student, engi- 
Check List = | neer, technical worker and business man 


Architecture Radio T 
3 Е Home Heating Television & FM Tris Low rabies" 
of Ideas 4 | | —— Electricity, AC Metallurgy 


ian's Data Electricity, DC 


nt Builder's Data AC motors and Chemistry 
i | Lumber Data Generators 
and Methods "t || | А\г ——— Transformers, ч . M- 


at Relays, Meters Mech. of Materials 
Physics ny Thermodyn. This à 
— Tables Mech. Drawing p 


als Charts 
Gen'l. Chemistry Machine Design Phys. & Thermodyn. 
Reinf. Concrete Machinists Data Data 
Building Constr. Piping Data Phys. & Org. Chem. 
Write for FREE Catalog (over 2000 listings.) See for yourself 
how heipful LEFAX can be to you. Send $1. for each k, or $5. 
There's nothing static about Spincraft spinning and ax s d МО ООСОР РГ осо em 


fabricating. It gives you a most flexible approach to design LEFAX Dept. PE-6 Philadelphia 7, Pa. 
and production — whether quantities are large or smoll. = 
Best of all, Spincraft methods eliminate high tooling costs; 
gain weeks of time; save many, many dollars. 
The scope of these abilities and facilities in all metals 
is highlighted in a new reference book that points the way 
to far greater economy in the production of many parts or 
products. Here is a source of practical how-to-do-it ideas 
plus solid engineering facts that is yours for the asking. 
Send for your copy of the Spincraft data book, now. 


KE] w. state st., MILWAUKEE 8, WIS. DAYTON ROGERS MFG. CO. 


Heretofore known as Milwaukee Metal Spinning Co. f Minneapolis 7, Minnesota 
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Е анал 2 


Your Peerless Electric 
Motor Department can 
serve you promptly 


LE" of the finest motor en- 


gineering staffs can be 
your motor department when 


you call on Peerless Electric. 


Peerless private air service—a Beechcraft Bonan- 
za—can carry one of our sales engineers to see 
you on reasonably short notice, if necessary. 
He'll get to your problem quickly—right at your 
desk with your own designers — ready to work 


out the toughest motor problem 


Peerless Electric motor engineering, noted for 
dependability and versatility since 1893, is as 
progressive as the modern age, and now, more 
than ever, available as the motor department of 


your business. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manufacturers of Quality Motors Since 1893 
Single Phase · Polyphase * Direct Current + М to 15 H.P. 





Enlarged two times to show detail ) 


another 


tough 
cold heading 


job by 
SCOVILL 


The part shown above is a valve-adjustment screw 
which must be held to very close tolerances. Consider, 
for instance, the unusually short threaded section which 
must be concentric with the cone-shaped point to cen- 
ter it in the valve aperture. 


how would you make it? 


Ordinarily, a part like this would be considered a job 
for other production methods—to be made in two 
pieces, at a sacrifice in strength and with high assembly 
cost—or as a screw-machine piece with great waste of 
metal. However, in the experienced hands of Scovill 
engineers, toolmakers and operators, this valve-adjust- 
ment screw is being made by cold heading — in one 
piece, to close tolerances, and 
at low cost. |. aon, H 
Scovill makes a specialty of 
"tough" cold heading jobs. 
Send your sample or blueprint 
for further information. It may 
pay you well. 


“Guide to the Profitable 
Use of Cold Heading” 

— Bulletin No. 2 describes 
the advantages and 
limitations of this process 
for the designer. It's 

free for the asking. 


RECESSED HEAD. SCREWS + SEMS = TAPPING SCREWS 
STANDARD MACHINE SCREWS + SPECIAL COLD HEADED PARTS 


TU FASTENERS AND 
\ iL) SPECIAL PARTS 
INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN. 


ALL Peerless. Motors- ARE “PEERLESS REGISTERED” 


tciair, N. J. * Detroit « Wheaton, III. » Los Angeles + Cleveland + San Francisca} 
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Perkins' Customers 
provide the BEST 
ADVERTISING for 

PERKINS ^ 7 GEARS 


Geneva Intermittent Action Gear for bottling 
machine CUSTOM-MADE by Perkins 


Perkins Gears are most widely used by manu- 
facturers who are known everywhere for the 
high quality of their own products. And many 
of them first came to us with their gear supply 
problems through the recommendations of 
one or more of our long-term and eminently 
satisfied customers. 

Perkins Gears are built to serve economic- 
ally and dependably on the job for which you 
buy them — and to do credit to your product 
and your reputation. 

Send samples or prints and specifications 
for immediate quotations. Send for your free 
copy of our bulletin “Perkins Gears” for data 
on our gear engineering facilities. 


PERKINS MAKES TO CUSTOMERS’ SPECIFICATIONS: 
Helical Gears + Bevel Gears * Ratchets + Worm 
Gears * Spiral Gears * Spur Gears with shaved 
or ground teeth +» Ground Thread Worms 

IN ALL MATERIALS, METALLIC & NON-METALLIC 


PERKINS MACHINE & GEAR co. 


WEST SPRINGFIELD, Massachusetts 


| Bringing together 
for the first time . . 


Engineering data 
on the design of 
ultrasonic systems 


Considers the many uses of 
ultrasonics in industry 


ERE is the frst engi- 

neering consideration of 
the ultrasonic field . . . the 
essential theory, plus an 
abundance of practical in 
formation never before pub- 
lished! This important new 
book reviews electronic con- 
siderations and outlines of circuits. Mechanical 
and electrical design and construction techniques 
of ultrasonic systems are included . . . everything 
{гот the design considerations of holders for ultra. 
sonic use to the experimental measurement of 
ultrasonic waves in various media. 


Just Published! 


ULTRASONICS 


By Benson Carlin 
Formerly, Product Research Supervisor, 
Sperry Products 
264 pages @ 162 illustrations e $5.00 


BOTH theoretical and practical, this book is 
definitely slanted toward engineering design 
and use in definite industrial applications. It 
brings you valuable information on: material test 
ing, agitation, ultrasonic transducers, ultrasonic 
systems. It explains clearly the characteristics of 
ultrasonic waves that are important tn practical 
applications: curves, waves, and complex waves; 
Fourier's theorem, wave trains and the law of 
angular transmission; the ways ultrasonic waves 
may be produced, and the electro-mechanical con 
verting systems. 


Evaluates Practical Uses in Many Fields 
Brought out of the research laboratory and into 
industry, ultrasonics has tremendously broad, prac 
tical applications. This 
guide points the way 
2 greater - of ul CONTENTS 
rasonics in, or ex 
ample, MATERIALS и кн => 
TESTING: to detect . : 
flaws in metals, plas Ferther Theory 
tics and glass, etc.; uet Ultrasonic 
CHEMICAL INDUS - 

TRIES; to make bet . og oidor tor 
ter mixtures and emul- ve we 
sions, etc.; METAL . Resonance and 


URGY : for extremely Пейсенов 


uniform mixtures free 
of air bubbles, etc. It 
likewise discusses ex 
perimental applications 
to systems of televi- 
sion, underwater sig 
naling, depth sound 
ing, communication, 
destruction of bacteria, 
etc. 


. Continuous-wave 


Ultrasonic Systems 


. Pulsed Ultrasonic 


Systems 


. Ultrasonic Agitation 
|. Magnetostriction 


Practical Consider- 


* ations in the 


A سس ي‎ 
of Ultrasonies 


SEND NO MONEY 


SEE IT 10 DAYS FREE 


pC————————————————-—1 
McGraw-Hill Book Co. 
330 W. 42d St., NYC 18 


Send me Carlins ULTRASONICS for 10 
examination on approval In 10 days I 
$5.00, plus a few cents delivery charge, or 
the book postpaid.* 


City 
Company 


Position 1 
“SAVE! We pay mailing costs If you send cash with 
this coupon. Same return privilege. | 


— — — —— —À ——— — 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
t 
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For manufacturers of motor cars and trucks, tractors, 
farm implements, mining and road machinery, automotive equipment, 
aircraft, heavy and light machinery and other equipment. 


In this United States Rubber Com- 
pany plant at Fort Wayne, you will 
find men of skill and experience ready 
to tackle any problems involving en- 
gineered rubber and plastic products 
for makers of all types of mechanical 
equipment with moving parts. The 
plant's principal business is the manu- 
facture of engineered rubber parts 
for original equipment makers only 
— to increase the functionalism, safety 
or comfort of their products. 

The great laboratory in this plant 


United States Rubber Company 
Plant at Fort Wayne, Indiana 


FORT WAYNE, INDIANA 
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is truly a treasure house of science. 
Here physicists, metallurgists, chem- 
ists and design engineers are always 
on the job... analyzing, evaluating, 
constantly seeking new ways to im- 
prove the performance of machinery 
and to make it more efficient to the 
user or operator. 

This laboratory and its personnel 
constitute one more practical ex- 
ample of the "U. S." motto, "Serving 
through Science." For full informa- 
tion write to: 





U z ADJUSTABLE 


BIG) a THERMOSTAT 


The new Type CI Adjustable Indicating Thermostat is a precise 
ORIGINATOR OF MICRONIC FILTRATION temperature control for gas, liquid, and metal-to-metal appli- 
cations, such as ovens, hot plate presses, water baths, incu- 
bators, proofing cabinets and cold cabinets. It is most uzeful on 
units where periodic checks of temperature are required, ad- 
visable, or will prove time-saving. The new Type CI is simply and 
ruggedly built, employing the highly sensitive response action of a 
solidly liquid-filled bulb and bellows assembly to a snap-acting 
switch and indicating pointer. The thermostat is adjustable over 


its entire range by a knurled thumbscrew on the front of the case. 


SPECIFICATIONS: 
Case 5¥2x 5¥%ax 1%"; Wt. 3 Ibs. Standard 
ranges 50° —350°F and 50° —600°F, special 
Way to Make UNITED ronges may be had between —120°F and 
E 1 E С T R ' c К — кш ” : in 
= : 10 omp 123 V AC and 5 omp 250 V AC. 
Liquids Come Clean BETTE Weis ior e tame ie heir cs 


gives full details. 


COMPANY unam mmn mm mmn 
ЕТТТ STANDARD & SPECIAL THERMOSTATS 


Watertown, Mass. A PRESSURE swircHEs [HAN 
WLLL 


Nine times out of ten Bendix-Skinner filters will METALS 
supply the ''finest" answer to your problem. No SHORT? 


magic—just the simple fact that Bendix-Skinner DISCOVER 
has developed entirely new and exclusive filtering MIRACLE- 
techniques in twenty years of tackling the tough WORKING » 


jobs. We'll welcome an opportunity to prove it. An KELLER н E 
inquiry costs you nothing and may save you much. 
MOLDED 


Over 350 Models providing filtration 
from !/, micron (.000019") PLYWOOD 


2 upwards 
at flow rates from 1 to 5000 g.p.m 


You don’t have to be told that metals are tight even in defense 
work ... and getting tighter. So, before you get caught with 
orders and no materials, find out how Keller Ned Shapes 
can help you make a better product at lower cost . . . without 
metal supply problems! 


Wherever you apply Keller Molded Plywood you'll find it 
2777 S doesn't just replace but actually outperforms metal . . . at far 
lower cost per cubic inch. Applications range from light gauge 
molded parts shown to rugged heavy gauge shapes which are 
strong enough for industrial building. Virtually unlimited com- 
binations of shape, size, gauge and type of veneer make it easy 
| to match a Keller Plywood Shape to your specifications. 
Act now to see how Keller can end your metal supply worries. 


Disc-type Ribbon-type Pleated-type Write today outlining your problem for recommendations and 
costs. 


SKINNER PURIFIERS DIVISION OF ES y 


УХУ, В 
—— — бело” i< eller руст, INC. 


aviaTiON ^ORPORATION 
Export Sales: Bendix International Division, 72 Fifth Ave., N. Y. 11, N. Y a 53 UNION STREET 
MANCHESTER, NEW HAMPSHIRE 
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ANGE, t 


DOES THE WORK OF ¢ 
UNITS MANY TIMES g 
ITS SIZE 


In Your 
Product? 


ANGLgear standardized right an- 
gle bevel gear units have a capacity 
of units many times their size and 
weight. For all their compactness, 


they have been doing a big job in 


Trim it down to "fighting weight" 
with stampings by GEOMETRIC 


The cost of your product is largely determined on the 


hundreds of industrial applications, 
delivering trouble-free perform- 


ance for long periods of time 


ANGLgear units are suitable for 
manual or power-operated systems 
and are available in 1:1 or 2:1 
ratio. Two basic models—1/3 hp 


or 1 hp at 1,800 rpm, having two 


drawing board. Whenever you use castings or forgings as 
component parts, where stampings would do as well, you 


increase the weight and cost of your product unnecessarily. 


Many progressive manufacturers have cut the 


cost of component parts up to 75% by convert- 


or three shaft extensions. ing from castings to stampings. Savings of 50% 


CHECK THESE FEATURES .. . ar a 


Hardened gears Geometric Engineers, trained in the analysis of all kinds of 
Antifriction bearings stamping problems, are glad to show you how your product, 
Flanged end mountings 


or parts of it, can be made better, lighter and at much 
Three-bolt side mounting 


lower cost in our modern high-production stamping plant. 
Internal pilot on mounting ends 


Lubricated for life Write today for free booklet — "Geometric Craftsmanship” 


SOLD THROUGH LEADING DIS- 
TRIBUTORS THE COUNTRY OVER 


Bar ann 4. GEOMETRIC 


A Subsidiary of 


STAMPING CO. 


ACCESSORIES CORPORATION Barium Steel Corp. 


Note our * 1414 Chestnut Avenue, 


newaddress WP Millside 5, New Jersey 1120 E. 200th Street 


Cleveland 17, Ohio 
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24229959, кеше 
| С. - подне Виле : 


SMALL т m ша ша ce thema mm mm m d 
10 days FREE 


PA RTS 3 PROCESS ENGINEERING 


Cost less when made by 


By William H. Schutt 


Wm. H. Schutt Associates, Detroit 
СЯ А E This book shows you how 
е 1. to establish the proper se 


quence of operations and 
1 exact labor cost directly from 
The economy way to get Î | the blueprint how to deter- 


mine the quantity and cost of 


a million small parts materials to be used . how 


to plan efficient tools, dies, jigs, 
and fixtures for economical pro 


similar to these — j duction. Here's a money-saving 
c book that eliminates guesswork 
m cost-estimating 


Examine the tubular metal parts shown here twice $ 308 pages, $4.00 

size. If you use anything similar . . . in large quan- 

tities . . . important savings can be yours. Send x 

us the part and specs. Our quotation wil) show м MACHINE DESIGN 

why the Bead Chain Company's MULTI-SV/AGE x 

Process has long been known as the most economi- 

cal method of making electronic tube contact pins, | By Paul H. Black 

terminals, jacks and sleeves. And, why more and | 

more users of mechanical parts (up to 14" dia. and 
to 2" length) employ our facilities. WRITE 


for Data Bulletin. t A 2 Here is a complete discussion of each phase 
e of machine designing, from the adaptability 


uv P and selection of materials for the various 
THE BEAD CHAIN MANUFACTURING CO., icon 3 mac hining n — to the eliminati m of vibration 
Tr.Mark 88 MOUNTAIN GROVE ST., BRIDGEPORT 5, CONN. s practical aids, hints and suggestions on every- 


thing from good form in making machine-design 
computations to detachable machine fastenings. 


Includes Full Treatment of Stress 
Concentration 


Prof. of Machine Design, 
Cornell University 


Making the book unique is the complete treatment 
To develop parts that would be it gives to stress concentration—its applicability— 


strong, lightweig ht, and capable seriousness—mitigation—determination—and design 


of being produced rapidly and application 
economically in large quantities 334 pages $4.00 


t l > tole ices в . А . 
MIT Engineering Applications of 


FLUID MECHANICS 
Dial Hub and Adjusting Screw, 


engineered by GRC... still more By J. C. Hunsaker 
GRC precision zinc die castings Dept. of Aeronautical Eng., M.LT. 


to help manufacturers solve . А 
their small parts problems and B. G. Rightmire, 
Dept. of Mech. Eng., M.1.T. 


Here is an unusually detailed book applying 

x. the important basic principles of fluid me 

chanics to everyday problems. It makes use 

New improved Bathroom Scale of advanced, improved methods to analyze prob 
(800 series) lems and equipment involved in fluid flow . . . 


M covers hydraulic circuits and servomechanisms.‏ ے 


mali Here are diagrams, formulas and equations neces 


sary for a complete understanding of fluid me 
chanics presented in easy-to-follow form for 
a quick understanding of the principles involved 


*TINY, PRECISION ZINC 
487 pages $5.00 
i а. DIE CASTINGS 

Borg-Erickson is just one of the hun- 
dreds of manufacturers who are suc- out automatically . . . completely 10 DAYS' FREE EXAMINATION 
cessfully producing new designs and trimmed ready for use . . . 
new products and enjoying new eco- from 100,000 pieces 
nomies with GRC's revolutionary high- many millions . . . 
speed, mass production methods. Sim- smallness unlimited 
ple or intricate—GRC zinc die castings ... at amazingly 
as small as .000004 of a Ib. are turned low cost to you! 


MoGraw-Hill Book Co., Inc., 330 W. 42d St., NYC 18 
Send me book(s) corresponding to the numbers 
encircled below for 10 days’ examination on ap- 
proval In 10 days I will remit the price of the 
book(s) I wish to keep, plus a few cents delivery 
charge and return — books postpaid.* 

i 3 


Bulletin and samples available om request. Name 
Address 
City Zone State 


MAX. WT.-'/; 02. 

GRIES REPRODUCER CORP. [SUL 
SMALLNESS 
98 WILLOW AVENUE е NEW YORK 54 UNLIMITED 


Company 


Position T . А ee FPE-1-51 
* SAVE! We pay mailing costs if you send cash 
with this coupon. Same return privilege. 


г = = о аз аз аз пз аш ап 
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YOUR ANSWER TO ANY 
GEAR PROBLEM 


For over 58 years we have specialized in 
producing gears of all types for practically 
every conceivable industrial and trans- 
portation service. Spur, Worm, Herring- 
bone, Helical, Miter, Spiral-Bevel, '"Zerol,'"' 
"Hypoid," Curved Tooth Spiral-Bevel, In- 
ternal, Intermittent, Non-Metallic . . . these 
and many other special forms too, we can 
furnish in large or small quantities. What- 
ever your gear requirements may be... 
Cutting a Helical Pinion on one of a battery of Phillie Gears" Ww эин һм з quse ⸗— 
up-to-date machines. designers, gear makers with real know- 

how and modern, adequate facilities — 

follew the lead of thousands of industrial 


useri—call on Phillie Gear. 


There's 56 pages of 
valuable geor infor- 
mation in the "Gear 
Book.'" A-copy is 
yours om request. 
Please writo on your 
Business Letterheod. 


Cutting a Spiral-Bevel gear on one of Phillie Gears' modern 
machines. 


p * ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


me Г NEW YORK * PITTSBURGH * CHICAGO * HOUSTON 
isl eii... : ; IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Leeds & Northrup Co., manu 
facturers of electrical meas- 
uring and recording instru 
ments, automatic controls 
cad heat-treating furnaces, 
have been using gears made 
by Massachusetts Gear & 
Tool Co. for over a quarter 
of a century. 


The illustration shows typi- 
cal use of “Mass Gears” in 
Leeds & Northrop’s Speedo- 
max Pyrometers 


If you have a gear problem, let ‘‘Mass Gear’’ help you. Write for free catalog 
to Massachusetts Gear & Tool Co., Woburn, Mass. 


— — — — 


WHEN YOU PUT A LOT OF 
LITTLE ONES INTO A BIG 
" ONE — MAKE SURE IT’S A 


JELLIFF DIPPING BASKET 


70 years making Wire Mesh have taught 
us a lot about this material, its fabrica- 
tion, and uses. 


We make Dipping Baskets of any ductile 
metal, and in any size and shape your 
products and process require . . . 


Naturally we believe we make them just 
a little bit better than the other fellows 
do — and a lot of people who turn to 
us regularly for their Dipping Baskets 
seem to agree with us. 


So—for Degreasing — Pickling — Plating 


Anodizing — Washing — Heat Treating 
— or for just plain Bulk Handling or 
Storage of small parts in large quantities, 
let JELLIFF give you a no-cost no- 
obligation estimate for your next require- 
ment of Dipping Baskets. Send a blue- 
print or specifications to Department 24 


THE C. O. JELLIFF MFG. CORP. 


DIPPING BASKETS 
үтүр Т 
RESISTANCE WIRE 


SOUTHPORT 


WIRE MESH PARTS 
WIRE CLOTH 
STRAINERS - FILTERS 


CONNECTICUT 


—— — — —— — 


| Massachusetts Gear & Tool Go. 


How to select 
the right material 


for the right job 
v v 


Practical data on 


7500 


MATERIALS 


in the 


Revised, Enlarged 
6th Edition of 


By GEORGE S. BRADY 
789 pages, 6 x 9, $7.00 


Here’s your short cut to essential facts 
you need in the selection and specifica- 
tion of materials. It saves you endless 
time—and eliminates error—in the 
choice of materials for manufacturing, 
construction, engineering, chemical pro- 
cessing, etc. You get full descriptions 
of hundreds of processing materials 
used in the basic and intermediate in- 
dustries—plus data on imported raw 
materials that the war emergency has 
shown to be important to American 
industries. 


You get 7500 materials descriptions 


Years of work have gone into selecting 
only the most pertinent facts about 
some 7500 materials, and presenting 
them in compact form for the conven- 
ience of industrial engineers, execu- 
tives, architects, designers, builders, 
and purchasing agents. Arranged for 
instant reference this handbook gives 
chief characteristics, comparative data, 
sources, substitutes, adulterants, and 
uses. The chief ores and most import- 
ant of industrial chemicals are in- 
cluded. A new section on materials 
economics gives you valuable details 
on procurement and use of materials 
throughout the world. It features a 
wealth of helpful charts, maps, tables, 
and illustrations. 


10 DAY FREE EXAMINATION 


99250992900«0099059002999. 


McGRAW-HILL BOOK CO., шт... 
330 West 42nd St., New York 18, 


Please send a copy of — Я 
MATERIALS HANDBOOK. 6th Edition. 
for 10 days’ examination on approval. In 
10 days I will remit $7.00, plus a few cents 
postage. or return book postpaid.* 


Position 
Company 


| 
| 


M you 
privilege. 
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“Controlled”? 


for ENGINEERING and 
CHEMICAL PURPOSES 


"controlled", we megn that 
every step in alloying, molding 
pouring & cooling is under care- 
ful supervision of trained men in 
our own plant So, if you re 
Quire non-ferrous castings (large 
or small) to meet any of the fol 
lowing conditions, you are safe 
in bringing your problems to us 
Corrosion Resistance; Strength in 
Tension and Compression; Hard 
ness ond Toughness; Pressure 
Tightness Erosion Resistance 
Frictional Wear Resistance or 
Fatigue Resistance 
Would you like a copy of our 
famous 46 page flexible-bound 
Reference Book entitled, "Bronze 
Casting Alloys"? |f so, write us 
on your business letterhead 


AMERICAN MANGANESE BRONZE 


COMPANY 


HOLMESBURG, PHILADELPHIA 36, PENNA 
PITTSBURGH, PA 


4705 Rhawn St 
41 YEARS’ EXPERIENCE 


Let 
TUTHILL 


а 


Help Solve Your 
Design Problems 


Wherever you need a compact pump- 
* For Pressure ing unit for present equipment or for 


Lubrication projected design, it will pay you to get 
the facts on Tuthill small pumps for 
. For Hydraulic non-corrosive service. Model L, illus- 
strated here, is a positive displacement 
Controls internal gear rotary pump, noted for 
— its mechanically-sealed, leak-free per- 
* For Liquid formance, quiet operation, low power 
Transfer consumption and long life. Capacities 
upto 3 g.p.m.and pressuresto 400 p.s.i. 
Ring or foot mounting. Many porting 


arrangements. Write for Model L Bul- 
letin. 


TUTHILL PUMP COMPANY 
939 East 95th Street, Chicago 19, Illinois 
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€ CENIRALIZED CONTROL 
@ MULTI-POLE TAP SWITCHING 


© SIMPLIFIED CONTROL OF 
COMPLEX CIRCUITS 


€ INSTRUMENT SWITCHING 


YOU'LL FIND the new ESCO catalog 1950- 
JR a useful tool when you want to choose 
switches for special or standard services. It 
shows, in detail, how the single- and multi- 
fngered rotors, and the 4-, 8-, and 16-posi- 
tion detents, can be combined to suit an 
infinite variety of circuit control require- 
ments. 

TO AID YOU in control-circuit design, this 
catalog gives cut away, sectional, and ex- 
ploded views of typical Type JR switch as- 
semblies, shows popular rotor and stator as- 
semblages for single- and double-break 
switching, and gives dimensional details for 
rotary Switches consisting of from one to 
thirty switching sections. 


ASK FOR YOUR FREE COPY of this valuable 
data book, on rotary switches that meet 
Underwriters’ Laboratories requirements, 
and can Бе assembled to latest Navy De 
partment specifications. 


ESEG e J ө ie Cu 


— €— 


Fill out 
and 
MAIL TODAY 


to 
State... — ae 


ELECTRO SWITCH 


CORPORATION 
167 King Avenue, Weymouth 88, Mass 





Imagine your dog's delight on seeing a solid column of biscuits 
160' long and 42" wide! That's the carrying surface of this 
Cambridge Woven Wire Conveyor Belt in a recirculating oven at 
Kendall Foods Company, Bell Gardens, California. 


Balanced Weave, specified for this installation, is low in cost, 
eliminates creeping of the belt on the drive pulley, and provides 
high tensile strength. Open mesh of the belt allows free circula 
tion of heat within the oven crumbs and broken bits of biscuit 
fall through the belt, cannot foul up automatic packaging 


equipment at the end of the oven. 


Whether you're baking biscuits, processing meat or canning 
vegetables, there's a Cambridge Woven Wire Conveyor Belt to 
help mechanize your production. Stainless steel to meet sanitary 
codes is a standard material of construction 
for our food plant customers. Call in your 
Cambridge field engineer today, let him 
explain the superior construction features of 


Cambridge Woven Wire Conveyor Belts... 


The Cambridge WRITE FOR FREE 
3 Wire Cloth Co. MANUAL illustrating 


and describing 
Dept. P * Cambridge 1, Md. conveyor belt 
—— installations for 
META food, metalwork- 
Zoe ing, chemical, 
ceramic and other 
processes. 


OFFICES IN PRINCIPAL IMDUSTRIAL CITIES 


See "Belting - Mechanical” in your Classified 
Telephone Directory. 


4^ 
226 


Short Solenoid 
Strokes Permit 
High Operating 
Speeds with Full 
Volume 
Operation 
RUGGED 
CONSTRUCTION 


FOR HEAVY DUTY 
OPERATION 


CYCLING TO 
600 PER MIN. 


FOR CONTROL OF 
COMPRESSED AIR- 
PRESSURES 
20 TO 150 LBS. 


Available in standard pipe sizes. 


Thousands of AUTOMATIC 3-way and 4-way 
valves in daily operation. Write for bulletin and 
prices. Attractive quantity and O.E.M. discounts. 


AUTOMATIC VALVE CO. 
27423 GRAND RIVER AVE., FARMINGTON, MICH. 


PIONEERS and SPECIALISTS in PILOT 
OPERATED SOLENOID, CONTROLLED VALVES 





CUSTOM BUILT MACHINERY 


FOR OVER 75 YEARS 


DIXIE-LOWDBDREY 
e Machine Gorporation 


@ DESIGNERS 
AND BUILDERS OF 
SPECIAL PURPOSE 
MACHINERY 


(A subsidiary 
of the Dixie Cup Co.) 


Write: 
DIXIE-COWDREY 
Fitchburg, Mass. 


Telephone: Fitchburg 5200 


How to estimate the time any 
machining job will take 


Whether & job involves drilling, boring, tapping, threading, 
erinding—or any othe operation—this manual tells you 
exactly what t 


isider in estimating job-time. It covers 
setting up the job, to tearing it down— 
giving reasonable time values for each, based on actual 
experience 


ee. (hoes ene ee eee one 


| Send me Nordhoff’s MACHINE-SHOP ESTIMATING for 
SHO 10 days’ examination on approval, In 10 days I will send 
| $6.00, plus few cents for delivery, or return book. 


ESTIMA: | == 


| Address 


TING ia. 


Company . 


BY 
W. A. NORDHOFF | Position 


every step—from 
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OXYGEN CUTTING | TAP-LOK INSERT 
eaa gege 5 1 Taps own thread— 
ا ن موو کی صو ا‎ ME | Locks firmly 


utting, rock drilling, elec- 


in place 


es, and developments in 


cutting 


AP-LOK Insert offers a durable 

By Gû. Slottman and E. Roper — : 
395 pages, 191 illustrations, $6.50. = threaded surface in materials of low 
shearing strength suchas plastics, wood, 
light metals, etc. Taps into hole of same 


\ 
STRUCTU RAL | size as tap drill hole for external thread 
PLASTICS of insert. Easily applied with simple 


driving tool. 
. Her« 

tructural characteristics While bein turned Driving tool with 
plastics vou can use fabrication : 8 Б е —— ана 
ffectively Show how plastics differ from other - the insert taps its | of Top-Lok. insert is 
rials of constructior By H. Engel, C. Hemming, and own thread with the then driven into hole 
H. Merriman, 301 pages, 135 illustrations, $4.50. — Whe en erdinory self. 


edges of its slotted рени» 
segments, which are 
forced inward 
PRESSWORKING OF METALS slightly in tapping. 
3. New Second Edition covering the design of press tools Screw fastener pass- 
аза metals in power presses, — ing into slotted area 
over 1000 press tool des ns, types of presses, attachments Е 
and pressroom accessories, and tells how to use them in further increases 
die engineering practice Ву C. Hinman, 543 pages, illus- locking effect of 
trated, $8.50 e e 
segmented insert in 
base material. 


U. S. PATENT 2,455,885 


STRESS AND STRENGTH OF Tap-Lok Inserts improve and safeguard your 


assemblies —belp reduce scrap factor— reduce costs. 
MANUFACTURED PARTS ————— 


portant data to help you in preventing 
ninating failures in fabricated parts and 
ialyzes procedures you must fol 


ons of assembly and fabrication, and strength 


f the material from which a part is made. By C. es fast — 
Lipson, G. Noll, and I. Clock. 259 pages, 26 tilus- Assemb! 


trations, $4.50 


a M mblie . r 
low to achieve a satisfactory balance i betw een Ы Press Fit Fastene 
stress imposed on a part by service loads, condi- GROOV PIN fast 


н No Tapping „ No Reuming + Vibration Proof 
THEORY OF FLOW — Groov-Pins have simplified 


design and reduced assem- 


AND FRACTURE OF SOLIDS Full-length taper Groov-Pin bly costs for twenty years 


5. Explains the mather rinciples and mechanical for manufacturers of auto- 


laws governing the permanent distortion and fracture . : 

phenomena f solids Covers the theory of flow and Cc -5 mobiles, aircraft, ma- 
fracture, gives the results of tests on limiting values of chinery, appliances, instru- 
stresses for many materials, and describes the theory of Half-length taper Groov-Pin 


the surface of ) y A. Nadai, 567 pages, 498 illus- ments and many other prod- 


trations, $10.00. [ ucts. Longitudinal grooves 
— —— à deform pin stock within 
SEE THESE BOOKS 10 DAYS FREE Full-length parallel controlled limits. Forcing 


'"s9aa2e6299252a525299322222F 200000000000000000000000000000000000 Groov-Pin 


McGraw-Hill Book Co., Inc., 
330 W. 42nd St., N. Y. 18, N. Y. 


= Send 1 ook (s8) rresponding numbers en- 
HILL ( ec elo f ) day e 1 tion on ap- 
= prove 1 1 у ' к(а) І keep 

return unwanted 
f you remit with this 


pin into straight hole causes 
displaced material to flow 
се back and effect a locking 

р uu TT fit within pin's elastic range. 

May be reused repeatedly. 

Easy to start and assemble. 
сааны Extraordinary holding 


wer. Send for sampl 
Above types are but a few x : pies 
of many available. and literature. 


GROOV-PIN CORPORATION 


2015 Kerrigan Avenue 
Union City, New Jersey 


This offer applies to U. 8. only 
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If you are looking 
for an Answer 


to a Special 


1001 cauces 


to choose from 


The combinations of styles, types, 
mountings, ranges and functions 
of Marsh Gauges are almost end- 
less; but they all have one trait 
in common: Each is best for the 
service for which it is recom- 
mended. Write today for the new 
Marsh Catalog covering the 
broad Marsh line. Let us prove 
that Marsh is the gauge for your 
product, whether you need a few 
or thousands. 

Marsh Instrument Co. 

Sales attiliate of 


Jas. P. Marsh Corp. 
Dept. 39, Skokie, III. 


Carburetion Problem... 


neos ram. 


The RIGHT Clutch 


Zenith's skill and experience have always been con- 
centrated to one particular end—to provide the finest 
in specialized carburetion. Through the years Zenith 
has dealt with every type of engine—ranging from 
single cylinder lightweights to the most rugged and 
powerful of gasoline engines—applying 25 years of 
experience to the mastery of almost every conceivable 
carburetor problem. In engineering the individual 
carburetor to the specific requirements of the job, 
questions of placement, efficiency of performance, and 
economy of operation are considered from blueprint 
to production stage. If you are looking for the answer 
to a particular carburetion problem, you are looking 
for Zenith. Inquiries will receive prompt attention. 


ZENITH CARBURETOR DIVISION OF 


696 Hart Avenue à 


Detroit 14, Michigan AVIATION CORPORATION 


MANUFACTURERS OF FINE CARBURETORS AND FUEL FILTERS 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York, 11, N. Y. 


328 


Will Save You Money 


Whether your clutch problem involves over- 
load, shock-load, load pick-up, engagement, 
speed, size, weight, torque, vibration domp- 
ening, adjustment, shaft length, drive, mount- 
ing or attachments — there is a ROCKFORD 
engineered-to-the-job CLUTCH thot will 
prove right for your needs. ROCKFORD 
engineers will be glad to specify a type and 
size clutch that will save you power, space 
and final cost — upon receipt of a sketch or 
print showing your transmission requirements. 


ROCKFORD 


Over-Center 


CLUTCHES 


ROCKFORD CLUTCH DIVISION 


BORG-WARNIR 


| s 4 | | 3 
y 209 Catherine Street, Rockford, lllinols 
о „М М 
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PORCELAIN INSULATORS 


ALLIS-CHALMERS’ 


Country-Wide 
Engine Service 


Now 
MORE 
IMPORTANT 


than ever! 


This insulator half ring is an excellent example of Universal's A-C ENGINE SERVICE... 
ability to design and manufacture ceramic insulators to fit specific As Close As Your Phone 
needs. In addition, it provides every quality of fine porcelain — 
uniform density of body, high dielectric factor, resistance to 
temperature extremes, physical shock, fumes, moisture, corrosion, 


smoke and acids. For insulators to fit your requirements, consult There’s service nearby for every 
with Universal. An experienced engineer will be glad to assist you. * * 


Allis- Chalmers engine through the thousands of au- 

thorized A-C dealers—helping assure continued oper- 

me UNIVERSAL CLAY PRODUCTS CO. Mgr pad н 
1545 EAST FIRST STREET SANDUSKY, OHIO ation of equipment in coming times of critica 
shortages. This convenient service builds user satisfac- 
tion, greater acceptance for your products when they 


are driven by A-C Power Units. 





Designed for tough tractor service, 
these heavy-duty engines build customer satisfaction 
through performance, too. They are high in torque, 
hang onto overloads. Users also like the low first cost 
— due to mass production — as well as the economical 


operation and low upkeep. 


Eheim = Investigate these dependab!e Allis- 


QDR AIC AC LRN COME NAT ONA 
A AAAA 


Chalmers Power Units for your own products. Our 
Ii En 


engineers will gladly work with you in selecting the 


unit for your requirements. 


the new MARK-TIME "9100" is the cH A MODEL 


: 1 i Be TO FIT 
low-cost switch of Versatile Performance Se vour Needs 
The amazing new 9100-Series Mark.Time Industrial Switch L 4 


offers versatility, ruggedness, and accuracy at an astonish- 


ingly low cost. MODEL + R.P.M. паса 
Ideally constructed for a wide variety of industrial uses, the 


new "9100" switch is approved by Underwriters' Laboratories 9-135 1300-1009 342405 
Inc, at a 5 ampere, 125 volt rating. It is available in W-201 1400-1800 33.5-40.5 


timings up to five hours and can be adapted to give an U-318 1200-1400 45.0-50.9 
audible bell signal 


f f el I find th b — Me. 
Manufacturers of electrical equipment find the 
Mark-Time “9100” Series Industrial Switch 09 -— D" 


2 Ae 1 *Figures represent cu. in. piston displacement. 
indispensable for use on their products. м т Ў 7 


M. H. RHODES, INC. 


ee — — | LLIS‘CHALMER 
30 BARTHOLOMEW AVE., HARTFORD 6, CONNECTICUT 
T 


RACTOR DIVISION * MILWAUKEE 1, U.S.A 
onodo Send ing s+ D Mughe мем UTETE —— 


Accessories to fit applications. Choice of fuels. 
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.. unique tools of a thousand uses for solving 
your production or end product problems where 
spring tension is required. Typical applications 
shown here are only a few of the ways that 
VLIER spring plungers will sharply reduce your costs. 


Each plunger has a rust-resistant, case-hardened head that 
telescopes completely into the body Spring pressures are 
pre-set and constant. Body has national coarse class No. 1 
threads to prevent "freezing" in the fixture. Write today for 
a catalog — the complete VLIER line. 


TYPICAL APPLICATIONS; Production 


Spring plunger incor- 
porated with die to 
breok oi! sea! between 
work and die surfaces 


Use os o stop or too! 
ing pin to locote thin 
meto! ports before 
clomping 


“Spring plunger 
mounted in drill jig 
to provide a ‘‘for- 
ward and over’’ ten- 


Performance 


The word precision perfectly 
characterizes every relay 
manufactured by Leaca, and 
this precision is most apparent in 
their performance. Whatever the 
urpose, LEAcH can provide relays 
of advanced design for flexibility, 
economy and unexcelled 
performance. Highest standards 
of engineering, materials 
and workmanship 
For better controls through 
better relays — contact LEACH. 


7 5 ў a T) 1 S 
bsEACE RELAY C 

5915 AVALON BOULEVARD, LOS ANGELES 3, CALIF. 
Representatives in Principal Cities of U. S. and Canada 


LOW CONTROL VALVE 
or Cylinder Speed 


sion on the work 
piece 


ADJUSTMENTS 


over a 


WIDE 
RANGE 


IN AIR OR 
HYDRAULIC USE 


— — 


"LS ететт 
eee Ge MLECTIVE Contact — 
meesme vavt 


aama ке ОЕТ ОИЕ, The Pneu-Trol Flow Control Valve combines an 


efficient Stainless Steel FLOATING BALL CHECK 

which opens and closes at the slightest change in 

flow direction, with a Vernier Type VARIABLE 

NEEDLE ORIFICE adjustment In a compact con- 

trol which has widened air and hydraulic cylinder 

VLIER application by providing precise control of cylinder 
VELOCITY LIMITING action. Modifications of the Pneu-Trol Valve are 

RP ROR STOPS available as Plain Check. Check with Fixed Orifice 
VALVE (orifice drilled by customer in the Standard Check 

Valve). Needle Valve and Velocity Limiting Check, 
as illustrated at left. All Pneu-Trol Valves are 
v Made M: bar vent. 1а brass сор (0 1000 psi) d 
Е b n > ; ais steel (5 psi) or other body metals to your speci. 
For use where fixture wall sections are not available for T a | fications. All internal parts are Stainless. All valves 


available in 5 sizes—!,", 14”, 34", м”. 
mounting spring plungers. Jig-drilled flanged base—accu- * 
Attractive prices—immediate delivery. — Write for 


rate spring tension—case hardened, radiused plunger. CHECK VALVE illustrated circular and price list. 


TYPICAL USERS OF VLIER PRODUCTS — | 
INCLUDE: m ў 
American Can Co., Bell & Howell І 
Co., Block & Decker Mfg. Co., Crane 
Co., Douglas Aircraft Co., Inc., Inter- 
national Business Machines Corp. 


NEEDLE VALVE 


ù .* WRITE ^ 
Unique Products for aij Industries 


VLIER MANUFACTURING CO. 


4552 Beverly Boulevard, Los Angeles 4, California 


Pneu-Trol Devices, Inc. 
1424 N. Keating Ave., Chicago, Ill. 
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THIS MAN WOULDN'T NEGLECT 


A MACHINE IN HIS PLANT 


yet he hasn't 
had a Chest 
X-Ray! 


Н. checks every piece of mechanical equipment he 
owns for wear, lubrication, efficiency. 


Yet he fails to take the simple precaution of a Chest X-Ray to make sure 
he does not have tuberculosis. Not because he's opposed to the X-Ray. 
Simply because he is not sufficiently informed —or just hasn't taken the 
time and trouble, or does not realize the seriousness of the problem. 


A Chest X-Ray is the first step toward detecting tuberculosis in its early 
stages. And in its early stages it can be cured with the least loss of time 
from work. 


So, if you're the man above, that one simple reason should make you 
get your Chest X-Ray —today. But listen, see how serious this really is: 


Between the ages of 15 and 34, tuberculosis leads all other diseases as 
a cause of death — although at no age are you safe from TB. Yet, if everyone 
does his part by getting a Chest X-Ray periodically, and the majority of 
cases thus discovered are followed up, we can eliminate TB entirely as a 
public health hazard! 


Will you do your part today? Get a Chest X-Ray. It may mean your life! 


Published in the public interest by: 


77" McGRAW-HILL PUBLICATIONS 
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solves 
many problems 


caused by sliding or rotat- 
ing parts which are difficult 
or impossible to lubricate 


A constantly increasing stream 
of problems are facing engineers 
and designers today involving 
sliding or rotating parts where 
lubrication is difficult or im- 
possible. For such applica- 
tions, Purebon, the mechanical 
carbon, is often the ideal 
answer. Typical applications 
are seal rings, bearings, 
pistons, piston rings, pump 
vanes, valve seats, meter discs, 
and a host of similar items. 
Purebon comes in a wide 
variety of grades. It is strong, 
tough, readily machineable and 
in many cases can be mold- 

ed directly to size. 


Bulletin No. 482 tells the 
complete story of Purebon. 
Write for your copy today. 


PURE CARBON CO., INC. 


, 448 HALL AVE. ST. MARYS, PA. 


моо" 1 
. ELECTRICAL ° 


OMS ° 


c UR 
сам IMPLEMENTS 7 


. uou 
ISTRUMENTS. * ue: 


ONE BIG REASON! 


— quick, secure fastening at low cost 
PIE 


= 


THE PALNUT COMPANT 


10 Córdier St., 
Irvington 11, N. J. 


SELF-LOCKING 


NUTS AND FASTENERS 


Natural... eT Te eoe 
sponge or solid-rubber 
products 


© Years of experience are 
behind the special manufae- 
turing of the above types 
of rubber products to order. 
These products are made to 
your specifications meet- 
ing exacting requirements. 
Send your blueprints for an 
\ estimate. 


— 


VAN CLEEF BROS. INC. 


CHICAGO 19 m А 
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AIR-WEY. 
LIGHTENS * 


Workers... 
NOPAK Air Cylinder " 
Reduces Fatigue, Speeds Production, Cuts Costs! 


By proper application of a NOPAK Model E Air Cylinder, the 
National Marking Machine Co. has made its Damp Net Lift a 
real labor-saving device. It makes the former heavy task of 
handling damp bundles light, quick and simple; does away 

with "back-breaking" labor, speeds up work, reduces 
shakeout costs . . . The proper application oí 

NOPAK Valves and Cylinders can improve 

the performance of equipment that you build 

or use ... for production, maintenance, or 

material handling. 


GALLAND-HENNING MFG. CO., 2762 $. 315: Street, Milwaukee 


National Damp- 
Net Lift powered 
by NOPAK Model 
"E" Air Cylinder, 


Write for Bulletin SW-1 
or refer to Sweet's File 
for Product Designers. 


D CYLINDERS 


Representatives in 


Principal Ciies DESIGNED for AIR and HYDRAULIC SERVICE 





EQUIPMENT 
USED OR RESALE 


DESIGNERS FOR HOME APPLIANGES 


The Engineering Division of The Hoover Company, world 
wide manufacturer of home appliances, fractional horse- 


тт мни "OPPORTUNITIES 


GEORGE H. KENDALL 


ulting Mechanical Engineer 


NEW YORK 


TESTING LABORATORIES, INC. 


CHEMICAL, MECHANICAL, ELECTRICAL 
METALLURGICAL ENGINEER 
ANALYTICAL CHEMISTS, PHYS SICINTS 
Ana Te M ۱ 
and Field Se 
Li 


W. A. PATTERSON 


PRA‘ rie NAL HP MOTORS 
а! 


SKINNER, HARLAN AND IRELAND, INC 


Consulting Engineers 


e in Magnetic Materials and 
Their Application 


atory Indianapolis 7 
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Attention: Chief Engineer 


power motors and commercial die castings, invites corres- 
pondence with experienced and capable mechanical de- 
signers interested in a position with a company with an 
assured future. Design experience on home appliances 
desirable but experience. on other mass-produced light 
mechanical devices may be suitable. Design problems en- 
compass use of die castings compression and injection 
plastic and rubber moldings, metal stampings and other 
manufacturing process. Complete laboratory and experi- 
mentai shop facilities of a research and development group, 
numbering over 140 people, available to supplement de- 
signers' work. Interviews may be arranged. Address reply to: 


THE HOOVER COMPANY 





NORTH CANTON, OHIO 


———————. 


> 
1 
Е 
* 
Е 
1 


—ñN mnl 


SEARCHLIGHT SECTION 


ENGINEERS 


AND 


PLANNERS 


NEEDED FOR 
GUIDED MISSILE 
PRODUCTION 


MECHANICAL ENGINEERS 


experienced in the production design of 
precision instruments, gyroscopes, servo 
systems, or precision hydraulic power 
equipment. 


ELECTRONIC ENGINEERS 


experienced in the production design of 
miniature electronic assemblies or radar. 


TEST ENGINEERS 


experienced in the design of production 
test equipment for precision mechanical 
or electronic assemblies. Fields of inter- 
est include dynamic and static balance, 
system and functional testing, complicat- 
ed electronic circuitry, hydraulics, and 
precision electro-mechanical devices. 


TOOL ENGINEERS 
AND 
TOOL PLANNERS 


experienced in tooling pieceparts and as- 
semblies for small, precision mechanical 
or electronic components. 


PRODUCTION ENGINEERS 
MECHANICAL OR ELECTRICAL 


experienced in operation analysis, me- 
thods, procedures, and plant layout for 
small, precision mechanical or electrical 
components. 


PLASTIC ENGINEERS 


experienced in all standard materials and 
techniques, including potting and im- 
pregnation 


A New Essential, Strategic Industry 
Backed by Large-scale Research Pro- 
gram 


Commercial as Well As Military Appli- 
cations 


New Plant and Facilities 
Plenty cf Opportunity for Advancement 


In An Expanding New Department 
of H.A.C 


Mail letters of application immediately, 
with resume of experience to 


D. C. HIERATH 


Dept. 29 B 


HUGHES AIRCRAFT COMPANY 


Culver City, California 


ALL LETTERS WILL BE ANSWERED 





| Metropolitan Area, 


RESEARCH AND 
DEVELOPMENT ENGINEERS 


MECHANICAL, ELECTRICAL, 
and ELECTRONIC ENGINEERS 
and ENGINEERING PHYSICISTS 


Excellent positions on experimental 
research and development projects re- 
lated to intricate electro-mechanical 
and electronic devices 


Men with advanced degrees or equiv- 
alent experience may qualify for per- 
manent positions in our laboratories in 
New York State. 


Give full details of education and ex- 


perience indicating age and marital 
status. 


P-7893, Product Engineering 
330 W. 42 St,, New York 18, N. Y. 


WANTED 


Machine and Equipment Designers 


With experience by well known machine tool 
builder located in a progressive New England 
town. Extensive engineering program under way. 
Give full details of background and experience. 


P-8332, Product Engineering 
330 W. 42 St., New York 18, N. Y. 


| REPLIES (Box No.): Address to office nearest you | 


NEW YORK: 330 W. 42nd St 18) 
CHICAGO: 520 N. Michigan Ave 
SAN FRANCISCO: 68 Post St 


(11) 


$) 


POSITION VACANT 


A LARGE Manufacturer 
this type 


not now engaged in 
of work, located in the New York 
wishes to employ a tool en- 
gineer with experience in all phases of engi- 
neering pertaining to production machining of 
non-ferrous castings, such as aircraft or air- 
craft instrument components, shell 
other ordnance material, calculating machines, 
eti Must be capable of planning me- 
thods, estimating tool and production costs, 
selection of machine tools, design of tools and 
trouble-shooting pertaining to their successful 
operation. State salary expected. Replies will 
be kept confidentia Reply to P 8538, Product 
Engineering 


SELLING OPPORTUNITY OFFERED 


ENGINEERING SALES Representatives want- 

ed in [| pal cities to handle complete, 
quality ne (f air and hydraulic cylinders 
Write n confidence stating lines now 
handled, ter overed and references, Le- 
deen Mfg 160 San Pedro St., Los An- 


geles 15, 


EMPLOYMENT SERVICES 


SALARIED POSITIONS 33,500 to $35,000. We 
offer the original personal employment serv- 
ice (established 41 years). Procedure of highest 
rds is individualized to your per 

t Identity 

€ Ask for 
268 Dun Bldg 


Buffalo 2, N. Y 


SALARIED PERSONNEL, $3,000-$25,000. This 
1 . established 1927, is 

zh grade men who seek 

er conditions assur 

ction to present po- 


sition. Sen« ss only for details 
Personal cons . 
nings, Dept 1 range St. 


Conn 


New Haven, 


PATENT RIGHTS 
AVAILABLE 


For Toys—Novelties—Consumer Goods 
and industrial Products 
F Particulare write 
ELO DEVELOPMENT CO., INC. 
Chatham-Phenix Bidg L. I. City, 1, N. Y. 
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fuses, or | 


being | 





covered; present | 
particulars. R. W. | 


Jira Thayer Jen- | 


POSITION WANTED 


PRODUCT DESIGNER ngineering executive 

d yrs. design & d lopment experience on 

r chanics levices, Several pat- 

Tool & duction € ce. Now Ch 

of small plant 7295, Product 
Engine« 


BUSINESS OPPORTUNITY 


Nationally known manufacturer 
eks new patent products suitable for manu- 
by high production t is. Write 
зох 27312, Chicag І 


MANUFACTURERS 
REPRESENTATIVE 


Are you in need oí active representation 
of your product in N. Y. State excluding 
the metropolitan area? 


I am well establishod and calling on 
electrical and radio equipment manufac- 
turers and am interested in a line of stock 
and production items. 


Regardless oí the times, representtation of 
your product to the trade is essential. 


RA-8129, Product 
330 W. 42 St., 


Engineering 
New York 18, N. Y. 


CONTRACT WORK 


e Eliminate Porosity ! 
Improve Physical 
Properties! 

Request bookiet 
American Non- Gran 
Brome Co., 
Berwyn, Pa. 


SCHOOLS 


A COMPLETE HOME COURSE IN 


ELECTRICAL CONTROL 


How to interpret control diagrams. 
How to design control circuits. 


Principles and application of most types of 
electrical control devices. Most of mate- 
rial cannot be found in any books. De- 
signed for easy reading and understand- 
ing. Complete refund if not immediately 
satisfied that course is worth many times 
remarkably low introductory price. 


Write for full particulars to 


ELECTRICAL INSTRUCTIONS, DEPT. 201 
P. O. Box 5177 Audubon Station 
Baton Rouge 6, La. 
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wet | HOW TO GIVE A REEL 


PRODUCTS 


ADVERTISED REAL LONG LIFE 


In This Issue 


a ى‎ 0 ———— 


MATERIALS lo 
Aluminum Alloys 2, 65, 217, 305 Car o 
Bimetal 65, 2108 Fishermen have no worries 


Brass 2, 47, 247, 255, 275 ed about this famous Shake- 
Brazing Alloys 252 Us speare reel jamming, during 
Bronze. . .47, 226, 247, 263, 299, 325 an exciting moment, due to 
Carbon 332 worn or scored bearings 
Carbon Graphite 18-19, 44 Small ar-resistant bear- 
Cemented Corbides 329, 335 ay Ry ae gee 


ings of Carboloy cemented 
Chemicals 8. 63, 193 carbide —the hardest metal 
Copper Alloys 2, 47, 65, made by man — guarantee 
Cork. Compositions smooth, trouble-free action 
Friction Materials that carries through the life 
Glass 189, of the reel. For Carboloy out- 
—— — * wears even the toughest steel 
aminate etals , 


"em 100 to 1! 
eather 


Magnesium Alloys Outwears Toughest Steel 


Manganese Alloys 65, 
Nickel Alloys. . . 10, 62, 219, 255, 
Nylon 
Phospher Bronze 
Plastics . . 8, 25, 54, 63, 66, 191, 210A 
211, 216, 238, 300, 314 
Plastics, Laminated 66, 277 
Platinum Alloys 65 
Plywood 320 
Powdered Metals. 18-19, 44, 183, 259 
Rubber & Synthetics. 8, 167, 172, 
216, 236, 319, 332 
Silicones 158, 236 
Silver Alloys 65, 219, 255 
Stainless Steel. 2nd Cover, 30, 43, 51, 
162, 260, 268, 309 
Steel 28, 43, 55, 74-75, 162, 169, 
193, 197, 204 
Wood 320 
Zinc 248 


STRUCTURAL PARTS 
Bushings 74-75, b 2 € “p This interesting application of Carboloy ® cemented 
Castings. 10, 71, 76, 209 '214, 217 -— ^. carbide is just one more example of how manu- 
' 226, 263, 268, 325 .. facturers in widely diversified lines of industry are 
Die Castings. .. 16, 32, 160, 171, 322 | using Carboloy to combat wear, improve product 
Expanded Metals quality, and increase machine part or product life 
Extrusions | as much as several hundred times. 
Forgings , wl Баа ааа аа е à 
Metal Powder Parts... 183, 259. 332 Fishing rods, as well as reels make use of this 
Plates 74-75, 204 versatile wear-resistant metal. Life of line guides 
Rods 2. 47, 263 was increased many times when Carboloy guide 
Shapes. 2, 28, 55, 74-75, 187, 193, rings were substituted. 


199, 255, 263 — rele (Car » eemented carbides w 
Sheets 2nd Cover, 2, 74-75, 193, 199, Very likely Carboloy cemented carbides, with 


260, 309 their unusual combination of outstanding properties, 
Stampings. 196, 198, 255, 297, 310, can work profitably for you as they have for others. 

316, 321 Why not arrange a meeting with our engineers. Just 
Strips. 2nd Cover, 47, 74-75, 193, 199 write: Carboloy Company, Inc. 11105 E. 8 Mile 
Tubing. 2nd Cover, 2, 30, 43, 47, 52, Blvd., Detroit 32, Michigan 

74-75, 162, 187, 193, 199, 
205, 249, 263, 265 e 

Wire 47, 74-75, 193, 219, 324 Positively reduces wear 


FINISHES 
re ns 273 
Metal Sprayin 273 
Points Pb 294 ® 


Rust Proofing 244 THE QUALITY BRAND 
E — — OF CEMENTED CARBIDES 
ccumuiators 


Adhesives 306 (f) The registered trade-mark ‘‘Carboloy” identi- 
(Continued on page 336) fies manufacture by Carboloy Company, Inc. 
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LORD BONDED RUBBER | 


Solves Shaker Table Bearing Problem 


Shaker tables perform a wide variety of useful operations throughout 
industry. They remove soil and moisture from vegetables, shake 
mold sand from castings, grade gravel to size, and steadily feed 
products to machines and processes. Most operations involve the 
presence of grit and moisture—notorious enemies of bearing life. 
Hanger arm bearings developed noise, wore rapidly and failed 
early. The problem was to find bearings which would give satis- 
factory service life under such conditions. 


Commercial Manufacturing & Supply Company, Fresno, Calif., 
solved the problem by using standard LORD Bonded Rubber 
Mountings. Torsional movement caused 

by reciprocating action of the shaker is 

accommodated by the flexibility of 

rubber. Installation is simple because 

mountings are small, compact units 

which are pressed and bolted in place. 

Since there are no frictional surfaces, 

moisture and abrasives have no effect. 

Longer bearing life, smoother operation 

and quieter performance resulted from 


the change to LORD Bonded Rubber. 


Many design problems which require 
BEARING ACTION accommodation of relative movement 


can be readily solved by LORD Bonded 
Rubber (rubber-bonded-to-metal) Mountings. Noise and vibration 


can be isolated to make better, more salable products. For informa- 
tion and assistance in selecting and applying LORD Bonded Rubber 
parts, write to attention of Product and Sales Engineering Dept. 


LORD MANUFACTURING COMPANY ° ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


Vibration-Control Mountings 
... Bonded-Rubber Parts 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 
. 


(Continued from page 335) 


Bearings, Ball, Roller, and Needle 4th 
Cover, 13, 24, 27, 49, 68A, 70, 77, 84, 
194-195, 201, 224, 229, 230, 253, 
262, 276, 287 
Bearings, "Oil-less" . 18-19, 44, 332 
Bearings, Sleeve. 18-19, 44, 183, 194- 
195, 214, 226, 247, 299, 332 
Bellows 36, 46, 278 
Belts 8, 237, 326, 344 
Bolts, Nuts, Screws and Rivets. 14, 
37, 61, 69, 73, 80, 207, 212, 220, 
222, 228, 270, 303, 317, 330, 332 
Bushings & Grommets __ 183, 230, 247 
Carburetors 328 
Chains 15, 240-241, 282, 304, 322 
Clamps 258 
Clutches 42, 48, 240-241, 328 
Compressors 226, 237 
Containers 326 
Controls 323, 330 
Counters 17 
Couplings, Flexible 194-195, 206, 
240-241, 269, 274, 304, 336 
Couplings, Hosc & Tube 205, 215, 
256, 283 
Drives 22-23, 42, 237, 240-241, 
254, 304 
Engines 179, 192, 311, 329 
Fasteners . .14, 37, 61, 66A, 69, 73, 80, 
82, 177, 207, 212, 220, 222, 228, 270, 
300, 317, 327, 330, 333, 343 
Filters 320, 324, 328 
Flexible Joints 265, 313 
Floats 192 
Gages & Instruments. . 175, 232, 250- 
251 
Gears . .6, 64, 194-195, 208, 210, 254, 
256, 274, 279, 300, 306, 318, 321, 
323, 324, 328 
Hose 8, 205, 278 

Hydraulic & Pneumatic Equipment 
1, 42, 57, 72, 220, 226, 233, 242, 
272, 282, 302, 310, 326, 330, 
333, 337, 340 
Joints 268 
Lubricating Equipment 78, 298 
Materials Handling 264 
Mountings 288, 336 
Packing, Gaskets, Seals 18, 19, 31, 
35, 44, 167, 172, 215, 236, 271, 
290, 302, 312, 314, 332 
Photographic Equipment 235 
Pins 303 
Piping 74-75, 175 
Power Units . 179, 226, 242, 272, 340 
Pumps. .11, 72, 210, 226, 233, 237, 
242, 264, 274, 298, 310, 325, 341 
Rings 18-19, 44, 177, 290, 312 
Riveting Machines 272 
Shafts 240-241, 342 
Sheaves & Pulleys 237 
Shims 311 
Speed Reducers & Motor Reducers 
3rd Cover, 22-23, 38-39, 53, 56, 194- 
195, 213, 223, 243, 254, 256, 
289, 306, 323 
Spindles 239 
Springs 50, 196, 291, 300 
Sprockets 15, 194-195, 210, 304 
Strainers 324 
Testing Equipment 175, 218, 232, 
250-251, 328 

Thermostats 


46 
Transmissions 15, 22-23, 237, 240- 
241, 243 
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Traps 175, 192 
Universal Joints 194-195, 308 
Valves & Fittings. .», 72, 175, 179, 
192, 215, 272, 282, 302, 

308, 330, 333 

Vibration Dampers 288, 336 
Washers 69, 167, 183, 198, 300 
Wire Cloth 40, 324, 326 
Wire Rope : 193 


ELECTRICAL PARTS 


Anodes в i 219 
Brakes 225 
Brushes à 18-19, 44, 332 
Clutches à . 225 
Coils а 194 
Connectors 26 
Contacts 4, 12, 65, 190 
Controls & Control Equipment. 4, 11, 
12, 20-21, 29, 33-34, 59, 190, 202- 
203, 218, 228, 245-246, 266-267, 

270, 280, 310, 315, 325, 329, 

330, 342 

Cords .199, 296 
Electronic Equipment 250-251 
Fans & Blowers 264, 315 
Generators 307 
Heating Units 302 
Instruments . . .227, 250-251, 307, 308 
Insulators 329 
Lamps à 316 
Motors. .3rd Cover, 11, 20-21, 38-39, 
41, 45, 53, 213, 218, 223, 231, 264, 
289, 290, 292, 298, 307, 315, 317, 
338-339 

Rectifiers 20-21 
Rings 215 
Solenoids 20-21, 270, 326 
Thermostats 60 
Timers 218, 290, 329, 338-339 
Vibrators 4, 12 
Wire & Cable 296 
Wiring Accessories 296, 310 


DRAFTING ROOM EQUIP- 
MENT AND SUPPLIES 
67-68, 198, 235, 284-285, 292 


FABRICATING METHODS 
AND SERVICES 


Drawing 273 
Enameling 273 
Extruding 167, 211, 216 
Forming 273 
Gear Cutting — 
Molding 8, 167, 199, 211, 216, 

232, 238, 332 
Pressing 232, 272 
Riveting 272, 282 
Spinning 295, 316 
Stamping 198, 273, 316, 321 
Swaging 282, 322 
Welding. .4, 12, 185, 219, 261, 273, 

281, 293, 301 


ENGINEERING AND 
PRODUCTION SERVICES 


179, 197, 206, 234, 261, 273, 
286, 301, 305, 316 


BOOKS 
234, 311, 326, 327 





Leading Hydraulic 


another designer 


boosts performance 
cuts costs wil 
Greer Accumulators! 


This machine 
automatically 
removes empty 
bottles from 
cases, and places 
them on a 
conveyor line. 
Now being 
installed 

in leading 
breweries and 
bottling plants. 


Latest Model ERMOLD Automatic Case Unpacker features smooth, 

automatic, hydraulic operation, and new safeguards for materials 

and personnel. Much of its freedom from line shock and breakage 

— as well as operating economy — comes from its Greer Accumulator. 

Greer Hydro-Pneumatic Accumulators guard lines and instruments, 

and frequently pay for themselves many times over by slashing 
power needs of pump-drive motors. 


WITED STATES 


3 Greer Engineering Service stands ready 
— E to work with you and your consultants 
in solving knotty hydraulic systems’ 

problems. For maximum aid, write for 


Designers agree . . . a Greer Accumulator Data Sheet today 
Greer on your company letterhead. It's free. 
Hydro-Pneumatic ; So is the assistance it will bring. 


Accumulators give... 


. An economical auxiliary power source. 


. A simple emergency power source. | 
. A pressure-transfer barrier. | 
Standard Greer Accumulators ore available 


in copocities from 2 cu. in. to 10 gals 


operate at temperatures from 40° to ж HYDRAULICS INC. 


* 180^ F. and pressures up to 3,000 psi 
Safety factor is above 5 to | 


Sales Agents in All Principal Cities 


1 
2. A compensator for leakage and volume. 
3. An efficient fluid dispenser. 

4. 
5 
6 


SY 


A power source for secondary circuits. YOUR SYMBOL cy OF SERVICE 


454 Eighteenth Street, Brooklyn 15, New York 
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HAYDON 


AT TORRINGTON 


HEADQUARTERS FOR 


TIMING 


int 


PRECISION З ALA 
PERFORMANCE ^ S 


Se ~ 


Manufacturers, recognizing that components of 
quality insure outstanding product performance, look 
to Haydon® at Torrington for timers and timing 
devices. All Haydon timers are made with the same 
precision as the Haydon motor — your guarantee 
of satisfactory performance. If you need a special 
design, you'll find Haydon’s extensive engineering 
and development facilities without equal for service 
and results. 

A few examples of basic Haydon timing 

units are featured below. 


SERIES 8010 INTERVAL TIMER 
WITH BUZZER 


Compact, low cost timer for volume production. 
Wide range of intervals. Audible (buzzer) signal 
optional. Quick break. Load contact rated 10A, 
Ya HP 250 VAC. 


SERIES 8006 INTERVAL TIMER 


Designed for heavy duty, this unit is available 
in quantities in standard models. Wide range of 
intervals, HOLD feature optional. Quick break. 
Totally enclosed. Switch rated 28A, 1 HP 250 VAC. 


NS » ‘ * 
SERIES 5900 TIME DELAY RELAY 


For use where positive, accurate time delay relay 
is imperative. Automatic reset, Fixed models for 
volume production; adjustable models in 4 delay 
ranges for general use 


SERIES 5700 ELAPSED TIME 
INDICATOR 


Synchronous timing motors with cyclometer type 
counters for metering elapsed time. Rugged 
models for wide range of timing, recording opera- 
tions; in several registers, resettable or non 
resettable 


Ф TRADE MARK REG. u PAT. OFF 


For complete design and engineering specifications, write 
for catalog: Timing Motors No. 322 — Timers No. 323 
— Clock Movements No. 324. Yours without obligation. 


HAYDON Manufacturing Co., Ine. 


3125 ELM STREET 
TORRINGTON, CONNECTICUT 
sussipiary of GENERAL TIME corporation 
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Accurate Spring Mfg. Co 
Ahlberg Bearing Co 
Airborne Accessories Corp 
Allegheny Ludlum Steel Corp 
Allen-Bradley Co. 
Allied Products Corp 
Allis-Chalmers Mfg. Co 
Allis-Chalmers Mfg. Co. Tractor 
Div. 
Allis Co., Louis 
Allmetal Screw Products Co., Inc. 228 
Aluminum Goods Mfg. Co 305 
Aluminum Industries, Inc 217 
Ambroid Co 306 
American Brass Co 255 
American Crucible Products Co.. 226 
American Hard Rubber Co 216 
American Manganese Bronze Co. 325 
American Metal Hose Branch, 
American Brass Co. 205 
American Screw Co 14, 80 
American Smelting & Refining Co. 253 
American Steel & Wire Co 74-75 
American Welding & Mfg. Co 261 
Anchor Coupling Co., Inc 283 
Arma Corp 307 
Armco Steel Corp 162 
Armstrong Cork Co. (Gaskets, 
Packings & Seals) 
Atlas Powder Co 294 
Automatic Electric Sales Corp 280 
Automatic Valve Co 326 
Automotive Gear Works, Inc 279 


Bakelite Div. Union Carbide & 
Carbon Corp 56 

Barco Mfg. Co 

Barnes Co, Wallace, Div. Asso- 
ciated Spring Corp 

Barnes-Gibson-Raymond Div. As- 
sociated Spring Corp 

Bead Chain Mfg. Co. 

Belden Mfg. Co 

Bethlehem Steel Co 

Blake & Johnson Co 

Blood Brothers Machine Co 

Boston Gear Works 194-195 

Bound Brook Oil-less Bearing Co. 183 

Bridgeport Brass Co 47 

Brown & Sharpe Mfg. Co 250-251 

Bunting Brass & Bronze Co 247 


Cambridge Wire Cloth Co 326 
Camcar Screw & Mfg. Co 14 
Carboloy, Inc 335 
Carlyle Johnson Machine Co 48 
Carnegie-lllinois Steel Corp 74-75 
Carpenter Steel Co 268 
Carpenter Steel Co., Alloy Tube 

Iv. 
Cash Valve Mfg. Corp., A. W 
Central Screw Co 
Chace Co., W. M 
Chicago Metal Hose Corp 
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Chicago Rewhide Mfg. Co 
Cleveland Worm & Gear Co 
Clifford Mfg. Co 

Columbia Steel Co 

Connecticut Hard Rubber Co 
Continental Screw Co 

Corning Glass Works 
Coto-Coil Co., Inc 

Cramer Co., Inc., R. W 

Crane Co. 1 : 
Crocker-Wheeler Div. Elliott Co 


Dayton Rogers Mfg. Co 

Delco Products Div., Gen. Motors 
OCC HUM 

Dial Light Co. of America 

Diefendorf Gear Corp... 

Disston & Sons, Inc., Henry 

Dixie Cowdrey Machine Corp 

Dod3e Mfg. Corp 

Doehler-Jarvis Corp. 

Dow Chen:ical Co 

Dow Corning Corp 

Drop Forging Association 

Dudco Products Co 

duPont de Nemours & Co., Inc. 
E. |. (Plastics) 

Durakool, Inc. 

Durez Plastics & Chemicals, Inc. 210A 


Eastman Kodak Co., Industrial 
Photographic 

Eaton Mfg. Co., Foundry Div. 

Eaton Mfg. Co., Reliance Spring 
Washer Div. 

Eberhard Faber Pencil Co 

Elastic Stop Nut Corp. of Amer 

Elco Tool & Screw Corp 

Electric Autc-Lite Co. 

Electro Mochines, Inc 

Electro Switch Corp 

Emerson Electric Mfg. Co 


Faber-Castell Pencil Co., A. W 

Fafair Bearing Co 

Fairfield Mfg. Co 

Farrel-Birmingham Co., Inc 

Federal Bearings Co., Inc 

Federal Mogul Corp. (Equipment) 

Felt Products Mfg. Co 

Flexo Supply Co., Inc 

Ford Instrument Co 

Fulton Sylphon Div., Robertshaw- 
Fulton Controls Co 


Galland-Henning Mfg. Co 333 
Gast Mfg. Corp. 226 
Gear Speciolties 64 
General Electric Co., Apparatus 
Dept. 20-21, 29 
General Plate Co 65 
Geometric Stamping Co 321 
Gering Products Inc 300 
Geuder, Poeschke & Frey Co, 
Contract Div. 273 
Gits Bros. Mfg. Co 298 


(Continued on page 340) 


PRODUCT ENGINEERING — JANUARY, 1951 


HEADQUARTERS FOR 


TIMING 


WHEN TIMING 


COUNTS 


You can always count on Haydon to provide 
the right motor for your timing job. Timing 
Headquarters offers a broad line of efficient, 
economical timing motors and timers pro- 
duced by specialists who have no other inter- 
est than to provide the best in timing. 


LOW COST VERSATILITY—1600 SERIES: 
Specifically designed as a standard compo- 
nent for the widest possible range of timing 
applications with 79 speeds from 300 rpm to 
1 revolution per 4 hours. 


COMPACTNESS AND SLOW SPEED— 4400 SERIES: 
Designed for small size and low cost in appli- 


cations requiring slower speeds from 6 hours 
to 7 days per revolution. 


HEAVY DUTY DEPENDABILITY—3100 SERIES: 
For control and instrument applications that 
require a heavy duty train and speeds from 
1 hour to 14 days per revolution. 


SUPERIORITY FEATURES 

Slow (450 rpm) rotor speed makes for quiet 
operation and long life. Unusually small. All 
motors totally enclosed. Separate rotor and 
reduction gearing lubricating systems permit 
selection of best methods and lubricants, 
control circulation, insure against leakage. 
Operates continuqusly in any position. Simple 
to mount, entire face of motor can be sup- 
ported securely against mounting surface. 
Standard, interchangeable design in only 2 
motor series with speed range from 300 rpm 
to 1 revolution in 7 days. 


For complete design and engineering specifications, write 
for catalog: Timing Motors No. 322 — Timers No. 323 
— Clock Movements No. 324. Yours without obligation. 


HAYDON 


AT TORRINGTON 


LI 


— 
HAYDON Manufacturing Co., Inc. 


3125 ELM STREET 


TORRINGTON, CONNECTICUT 
sussipiary of GENERAL TIME corporation 
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WS 2... YOU CAN 


CUT COSTS 
and SAVE LABOR! 


A tip for you on trimming costs—put T-J 
products to work in your plant! Engineered to 
save labor and give you plus performance in a 
wide range of applications. 

1 For those "muscle jobs" of pushing, pulling 


" or lifting—100 Ib. or 50,000 lb.—save money 
NYDRAULIC CYLINDERS by mechanizing with T-J Air and Hydraulic 


Cylinders! For high production in rivet- 

setting, specify. T-J Rivitors with automatic 

feeding and setting . . . air or electric power. 

For setting clinch nuts in automotive body 

panels, door locks and other products... 

5 set 'em 3 to 5 times faster with T-J 


Clinchors! For more work between 

AIR CYLINDERS grinds in tough die steels... T-J Cutters! 

For accurate, automatic control of 

presses, brakes, other machines and 
equipment... T-J Air Controls. 

That's it—get T-J all the way 

for tough jobs! Send for latest 

catalogs. The Tomkins- 

Johnson Co., Jackson, Mich. 


RIVITORS 


* „© CUTTERS 


—* 
nid 


AIR CONTROLS 


CLINCHORS 


(T-J) 34 YEARS EXPERIENCE 
TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAUL YLINDER CUTTER INCHORS 
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Goodrich Chemical! Co, B 
(Hycor) . 

Goodrich Co., B. F. (Rivnut) 

Graton & Knight Co 

Gray Iron Founders’ Society Inc 

Great Lakes Screw Corp 

Greer Hydraulics Inc 

Gries Reproducer Corp 

Groov-Pin Corp. 


Handy & Harman 

Hanna Engineering Works 

Hannifin Corp. 

Hansen Mfg. Co., Inc 

Harper Co., H. M 

Hart Mfg. Co 

Haydon Mfg. Co., Inc 

Heim Co 

Holliday & Co., Inc., W. J 

Holliston Mills, Inc 

Holtzer-Cabot Co. Div. of Natl. 
Pneumatic Co., Inc 

Hoover Baii & Bearing Co 

Howard Industries 

Hyatt Bearings Div., Gen. Motors 
Corp. 

Hydraulic Equipment Co 


International Nickel Co., Inc. 
MONEL 

International Nickel Co., Inc 
Nickel Alloy 


Jelliff Mfg. Corp., C. O 
Johns-Manville Corp. (Packings) 
Johnson Bronze Co 

Johnson Machine Co., Carlyle 
Jones & Laughlin Steel Corp 


Kaydon Engineering Corp 

Keller Products Inc 

Keuffel & Esser Co 284- 
Kohler Co. 

Koppers Co., Inc., Plastics Div 
Koppers Co., Inc. (Fast's Coup.) 
Koven & Bros. Inc., L. O 
Kurz-Kasch, Inc. 


Lamb Electric Co 

Laminated Shim Co. Inc. (Lami- 
num) 

Leach Relay Co 

Lefox . 

Lincoln Electric Co 

Linde Air Pdts Co., Unit of Union 
Carbide & Carbon Corp 

Linear Inc. 

Link-Belt Co. 

Lord Mfg. Co 

Lufkin Foundry & Machine Co 
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McGill Mfg. Co. Inc 
McGraw-Hill Book Co., Inc 
McGraw-Hill Catalog Service 
M B Mfg. Co., Inc 
MacMillan Co. 
Madison-Kipp Corp. 
Mahon Co., R. C 
Mallory & Co., Inc., P. R 
Manheim Mfg. & Belting Co 
Marion Electrical Instrument Co 
Marmoan Products Co., Inc 
Marsh Corp., Jas. P 
Massachusetts Gear & Tool Co 
Master Electric Co. (Speedmaster) 
3rd Cover 
Mechanical Air Controls, Inc 302 
Meehanite Metal Corp 76 
Michigan Tool Co. Cone Drive 
Div. . 
Mills Corp., Elmer E 
Milwaukee Hydropower, Inc 
Minneapolis-Honeywell Regulator 
Co. (Industrial Div.) 270 
Monsanto Chemical Co 
Moraine Products Div. Gen. Motors 
Corp - 
Morse Chain Co 
Mt. Vernon Die Casting Corp 
Mueller Bross Co 


234, 


254 
211 
310 


National Bearing Div., Amer. 
Brake Shoe Co 

National Lock Co 

National Motor Bearing Co., Inc 

National Tube Co 

New Deporture Div. of Gen. Mo- 
tors Corp. 

New Jersey Zinc Co 

Nicholson & Co., W. H 

Norgren Co., C. A 


Ohmite Mfg. Co 245. 
Onan & Sons, Inc., D. W 
Orange Roller Bearing Co., Inc 
Ortman-Miller Machine Co 
Owens-Corning Fiberglas Corp. 
Industria! Textile Sales Div 


Palnut Co. 

Parker Appliance Co 

Parker-Kalor Corp. 

Parker Rust Proof Co 

Patton-MacGuyer Co 

Peerless Electric Co... 

Perkins Machine & Gear Co 

Pesco Products Co., Borg-Warner 
— ери 

Pheoll Mfg. Co а 14, 

Philadelphia Gecr Works 

Pope Machinery Corp.. 

Pneu-Trol Devices, Inc.. 

Pure Carbon Co., Inc 


R. B. M. Div. of Essex Wire Corp. 
Racine Tool & Machine Co 
Ramsey Chain Co., Inc 


(Continued on page 342) 
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For 

Petroleum, Process 
and General 
Industries 


This new model Roper pump is 
extremely compact for its rated capacity of 
300 G.P.M. It features the highly efficient 
venturi suction and discharge principle for smooth flow; 
deep packing box with lantern ring to permit 
effective sealing and long packing life. All components are 
carefully machined, inspected, and tested to 
assure dependable performance under prolonged runs. 
case can be fitted for steam heated operation at 
small extra cost... ideal for pumping thick viscous 
liquids. It can be driven by gasoline engine, geared head 
motor or truck power take-off 
for a wide range of applications. Find out 
now how this Roper 3600 fits 
into your pumping requirements. 


The 


Send for 


Descriptive Literature 


GEO. D. ROPER CORP. 
371 Blackhawk Park Ave. 
ROCKFORD, ILLINOIS 


1951 
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Raymond Mfg. Co., Div. Associ- 
ated Spring Corp < 196 

Reeves Pulley Co i 22-23 

Reliance Electric & Engineering 
КЕ л 1 

Republic Steel Corp, Steel & 
Tubes Div. 169 

Revere Copper & Brass Inc 

Reynolds Wire Div., Natl. Std. Co 

Rhodes, Inc., M. H 

Robbins & Myers, Inc 

Rockford Clutch Div., Borg- War- 
ner 

Rockford Screw Products Co 

Roland Tciner Co 

Rollway Bearing Co., Inc 

Roper Corp., Geo. D 

Ross Operating Valve Co 


SKF Industries, Inc 

Schatz Mig. Co 

Sciaky Bros. . 

Scintilla Magneto Div. Bendix 
Aviation Corp. (Electl. Connec- 
tors) 

Scovill Mfg. Co. (Industrial Fast- 


"YOU DON'T HAVE TO BABY IT... | >27 с н 


m. rr сз HIN 14 

ent * " Mfg. Co., E. 210 

it's built for round-the-clock duty Seymour Mig Co, The 219 
akeproof, Inc. h 


b г CR Sharon Steel Corp 2nd Cover 
says the Dumore Company, Racine, Wis., about Sier Bath Geor & Pump Co 274 


the flexible shaft tool shown above. One im- Ее پو‎ EST 
»ortant reason for the rugged dependability and ation Corp. 320 
durability of this tool de S.S. White flexible е Аа Асу ЗОРА Со 268 
shaft which transmits power from the motor to — КЕ Motel & Е 
the handpiece. — зе 
Where quality and performance are a factor, it СЕ py Ang + RS Т 
pays to consider S.S. White flexible shafts. Their Stolwart Rubber Co — 
smooth, positive, troublefree operation and —— wr od Co. .278, J 
long service life are known quantities wherever | | Standard Tube Co 265 


н Stokes Machine Co., F. J 232 
flexible shafts are used. 


WRITE FOR NEW BULLETIN 5008 Moe D ib. & Railroad ‘ad 


Се. - 74-75 
à . E Thomas Flexible Coupling Co. .. 206 
It contains the latest inform | Поне Бледи. би 230 
ation and data on flexible а Timken Roller Bearing Co. (In- 
. , ; = dustrial) 4th Cover 
shafts and their application. > Timken Roller Bearing Co. (Steel 
Write for a copy today. - NNNM ы 43 


Tinnerman Products, Inc. 82 


Tomkins-Johnson Co. 340 

ә, Torrington Co. ...... 206 

e Torrington Co. (Needle Bearings) 77 

THE INDUSTRIAL DIVISION Townsend Co. 207 


Tuthill P C 325 
DENTAL MFC.CO. Dept. D, 10 East 40th St. __ | | Twin Dis: Clutch Co 2 
NEW YORK 16, N. Y. 
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Union Carbide & Carbon Corp. 

Bakelite Div. ... 56 
Union Carbide & Carbon Corp. 

Linde Air Products Unit . 293 
United Electric Controls Co . 320 
U. S. Gasket Co.. 314 
U. S. Graphite Co. 18-19, 44 
U. S. Rubber Co. (Mechanical 

Goods) ....... 319 
U. S. Steel Co 74-75 
U. S. Steel Export Co 74-75 
U. S. Steel Supply Co 74-75 
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ARE NEVER TOO TIGHT OR TOO LOOSE—hold with 


Zenith Carburetor Div, Bendix | uniform tension at maximum, minimum, and nominal grip. 
Aviation Corp. 


ALWAYS LINE UP—because they are installed "floating" 
* | in the outer panel. 


———á LOCK AND UNLOCK QUICKLY—just a turn of the screw. 


" CAN'T BE LOST IN SERVICE—a patented retaining 
| washer locks them in the outer panel. 
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Four Veelos drives on 
a speed control unit 
designed and built 
around the features 
of Veelos as 
described below 


gy of machinery specify Veelos because on/y Veelos offers these 
advantages 


@ Veelos is Adaptable to Any Drive. Machinery drives are 
designed without considering the usual endless V-belt limitations. 
Motors are placed to give peak operating efficiency. Sliding or pivoted 
motor bases and idlers for belt take-up on fixed center drives are un- 
necessary. Outboard bearings are used where required for Veelos is 
installed without dismantling any part of the machine. 


@ Veelos is Adjustable to Any Length. Correct belt tension, 
necessary for smooth, full power delivery, is readily maintained. 


@ Veelos is Easy to Specify. By selecting Veelos, the designer 
specifies only the desired width of V-belt. Amy length is instantly available. 


e Veelos Meets All Needs. Made in all standard widths: OO, O, 
A, B, C, D and E, double V in the A and B widths. Three types: regular, 


oil-proof and static conducting 


Veelos engineers will be glad to help you solve your particular V-belt 
problems—call upon them at any time. If you do not have a copy of the 
Veelos Data Book, just let us know and a copy will be sent to you at once. 


MANHEIM MANUFACTURING & BELTING COMPANY * MANHEIM, PA. 
[ o 


ADJUSTABLE TO ANY LENGTH * ADAPTABLE TO ANY DRIVE 


Made in all standard sizes, fits all standard grooves. Pack- 
aged on reels in 100-foot lengths. Sales engineers in principal 
cities. Veelos is known as VEELINK outside the United States. 


THE LINK 
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FOR CHANGES 


IN VISCOSITY 


SYNCHRONIZES 
MACHINES IN SERIES 


makes a good job better 


Better because variable speed operation pays off in 
higher rates of production, a more uniform better 
quality product and. more efficient performance of 
your equipment and your operators. 

ke the job better still by using Master Speed- 
because their all-metal constructian makes 
extremely compact and durable . . . more flex- 
dnd adaptable to a wide range of uses. They're 
Йо 1а бабе ер 00 5: һогоронег with speed 
up to 12 to ! in most sizes. 

rite for descriptive booklet Data 7525 and see 
Master Speedrangers can help you get better 
on material processing, handling and convey- 
ing ipment . . . mixers and agitators . . . machine 
tool drives . . . testing and calibrating equipment 
and many other applications. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 
— | 





















Greater accuracy for high-speed 
spindles...with TIMKEN bearings 
in new, semi-flexible mounting 


а ГА 





Red arrow in inset points toclear- 

ance between carrier and housing 

which prevents excessive preloading 
of the bearings. 


OW the way is open for new and higher stand- 

ards of accuracy in high speed spindles. With 
Timken* tapered roller precision bearings and the 
new semi-flexible mounting, spindle accuracy is 
assured under varying conditions of speed, tempera- 
ture and loading. 

The new semi-flexible mounting was developed by 
engineers of The Timken Roller Bearing Company 
specifically to meet the requirements of higher spindle 
speeds. In this new mounting the rear spindle bearing 
is mounted in a carrier, one end of which has a slight 


clearance in the housing while the other end has a tight 
fit (see diagram above). The clearance between carrier 
and housing permits radial expansion to take place 
without excessive preloading of the bearings. The re- 
sult is uniformly high spindle precision from beginning 
of the job to the end. 


The new semi-flexible mounting has been thoroughly 
proved in tests and in machine tools now in operation. 
For full information, write The Timken Roller Bearing 
Company, Canton 6, Ohjo. Canadian plant: St. Thomas, 
Ontario. Cable address: "TIMROSCO", 


TIMKEN 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL Ò NOT JUST A ROLLER TO THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL ^ 


AND THRUST -©)~- LOADS OR ANY COMBINATION 





